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(57) 

ma) @ *wx « jfetf * £ * ©wra© t <de 

XW 520Ctt> ffi£»±»ffSOp*6. 
■fi&K**JIBe»±WBM s S O p SiltR'T W 5 

nw©»±»ST sson sbirt 56or«> 

ffim±mm S O p 6 , 5fetf *<DM#©«£»jMSff 
T s S O p ^riMW-r ^t77- 6<xn?«. £T©5fcfr*iC 



I i ,600 
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1 I 5 1 0 

[«ttJhitDifflCtt8r 



r! . , 5 3 0 
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#±«jsoffln©«««:SB«r states 4 . 
Miaistt3n/ca*©#±«^©{4ig©m«<fc, *©i« 

fcH3M8:4. 

8JE»#« 1 Xtt2 *CBHOJBH«aaftffl*«. 

«B©tta * *j&r a im^m t . 

[»*55] (JEiflSSnA:»±«l8©9%. 5fetf^ 

a 

c 4 mm 4 -r *«EM3f&B4 x&* 5 kehojibrs 

[MSB 7] BW23feffSO**©»ih«JW*E»U 

»±«^K«s«i**ft*c4t«»4-r& 

«9E»*a 4-6 ©l»rti3!p«:EttCDHHttaifttHS 

a 

*o«^e«*fflc»r»iimr*c4t««4t4tirE» 

4 - 7 (Ol»rn^^E«©HIHttJB*fflSSB. 50 



[»jPB 9 ] ttBlftftl 1 - 3 o^rtxMcimo^ 
O»%nfcj^*4»±»»4Ofl!WI0B4©5%. * 

[n*3 1 o ] «rE5fefT»©«*Ei*4t»Ea*w© 

■l*ER4©£#, Bf5tJfiH©»^«:. mrB5HBtf*ftJS 
$M 4 |3l D «JS _h &c * S 4 «5E * £ C 4 £^§4 4 1 * mi 
EffsPI 9 (cEttCDMIIKRttiUMK. 
[MPJSIl 1 ] 89EU 

*&»£u u-ysft4uramrsaMt*a4. 

«ttr*4**c. WE&flft#48te 
urtf- Ht-**»ft-ra«B*R4 l 

Hi#^6±0^^ h^*ffflEr*4*«: % UE3S© 

milB±9X^ hJURCTF^x^^ h;l/©4>&< 4 k- 

^ h^©»lt«e--^BI±*tt!ttU *ulB«©^ 

«t«B«:ttta'r**ffl^l84, 

*«*fc F MC W U - ^ggr* £ C 4 £t$ffi4 1" £M 

taw*^ i - 1 o©i»r*i^ccE«©)aHttiaiftHi« 

Bo 

[»*bi 2] t»EFMcwu-ysa*iitt 

©Plffi^tf 9i¥ffi^S4, 

mrfBi¥«SmccS^c^"C, iulB^^^ ^R©S 

h«**3&r*«ffi*«4, 
«WB«SSn/cS«»V7 bS^^bfetylBiOX^ 

3E*tf5»±«S#«4, 

F MC W I/- y$SBr * £ C 4 £^$44 1 £ mT 
E««31 1 1 {ciai)c©^H«ffi^HiKBo 

1 3 ] IHBIM81 1-12 ©t»"f ti^KEU 
©«H«»*ffl«B«:J:*«ffll*WT3'tt**S*Ett 
Lrt»*C441*«41-*Efi«l». 
[AncDMI&Hlli] 
[0001] 

[»M©]BTStt«»»] «*tfFMCWU 

*o, «*«jtff*©a«« j i«e«T9c4*Jr**a 



C3) 

3 

[0 002] 

T*cceattW5eiier> ttro-a**. 
[0 00 3] c©a*«*fl£B. hkwk, x^r«;> 

*«KU *©fl^fra±©*fr*±a*H£©ttB ic 
[0 004] LfrLte&h, COH&Xte. £SiIftB 
<ir-*©J§£> *fc. **#Btt4;fr-:7B©»£K: 

B, 1* 4 

a*W©*»*^*t»»C*')v cn3&>6JtffT*iBB 

[0 00 5 ] C©*f«£U"C, U-tfL/-y*flH>T. 21 
IBSBgltft ('J7^» ©ti*W«*>^ «B# 
«t«&rS*ffi#««S*i"CC>* («M¥6 ~19 5 

6 o on^mm) . 

[0 00 6 ] 

©^©BBfcBBBBKItttJWME l»6 i BH6 
[0 00 7 ] ®*fc, BKBffi-CB. SBKBKtttt© 3 
BB> i*3WEfk1**^ov-f K^-^-CBffl-Stiri* 

< ft*. 

£©ftfl»C<*:-*-CB» SWU^^fbL/cD, ««© 

K**e**»£©ftB«l<C£BHB , r*4. » 
fc % att*©j£fr9t*B> *f-KU-/k B 

*8, is»^©£«ircii8%«nTfc»K «fcfii»«ai© 

£0Tk> BW«Jtc<t*ft««:?l<CiB^BlS8r* 

[0 00 8] iWHB«jft*** , f*»:»«C4 
3ftfcfc©r**K a»WXB*tr*£*©B#©»Jt 
tt£©EBSB£U «*B5»tT*DB»B«E*J:0 



^§82 0 0 0- 1 47 1 0 3 
4 

[0009] 

IBH*)B*r ( 1 ) it* 3 ! 1 ©»B 

b, u-y«B«:j:o» htvttSMwwso»±im<o 
<&B©»«4i2«-r sisters £ . nwEiatt s n fc«* 

©8?it©8f ©<4S©tS$R fc , * ©BBte^fr 0 ft: U MM<D 

[0010] WU*FMCWU-*«B4fflC>Ta»W 
gu#©i$±^gf©{ig (W*.«EB*#&) ©«««:» 

3W!l^«9f5eE(ll*tfO/c»^K:B. *<D*tftt«K:S 
Sa<D»±»»(Dfi[B. BPfciiiOCiattLfcB 

±««*j«ai*©fii[B«c*a^*«Be'r*. <fc^>-c. c 

©JS^UdigCcSO^r, ^&©g$M<t^©{IJ#© 

[0 0 1 1 } *»98-CB» ®£©#it^£¥©r 

-**»C>r, «ffi©a*Wfctett&»±tt8£©ffl# 
BB*3JM>«t&**"C*«. fi£-?t* t©ffll*EB*« 

( 2 ) §»jR)I2 ©JfeWB* mtmizZ ftfc»±«J»© 5 
a»H©Jltf*lp|©fiSK:«^l»ft:Bf5E©l5B©» 

jt«J«f*«tRU C©3iW5n/c|?±^gf©fiS©t»fR 

ks-^t, ^s©@m^i-e©wm©i^±^<i:©ii 

*BBt*B^*Ct«*Bt , r*«EB«9ll «CE« 

©BBttRtfttasafcEB 

[0012] *«H"CB, a»H©fra*|fiI©fiS«:S 
W*«B*WJ:9**>fi< OfcBH (W*.B2 
ft) fc*S»±«J»*«RU *©»±«&»©f r -*«C 

BtfcEB****©^ a*H©«*EB© 

(3) B*I3©»MB % imEB«B©atfi©B±*nB 

##±«»»«:Bj&EB**«>*Ci*» 

«4 * zmmmm 1 xb 2 cciatg©j^H«tfi^ffiKB 

[0013] «*EB%***»^. iBB©S««cB± 
BB#*S4*«:B. iES©fl±®l^^E^ ! J-r4CiCc 
J:0> £fi*^©»±«ft»^6a»H*"C©#^©»W 
EB (*flH©W*EB, SEflB©WJ*EB) **«>5Ci 
CtiCcJ:^, a*H3&**W©ir©tlE«:** 

[0 0 14] (4)B*I4©*WB, U-^SSBKiJ: 
0 » enfe @$MI?^©P±^ffP©{4S©tf BtBttT 
*Kta*S i . bW Bf fits 5 hftiaSOBittBOttRO 

so 3B«E©»±tt»©ffiB*«3E"ra«s*ai. Suta 



(4) 

5 

&a©ta««:govT. jsfc©ft*f*£*©«ttr©»it 

m t * HHttft*tiittB*s n t r *. 
[ooi5] mttFMcwu-^iis^fflo-camp 

B*©#Jt*«©ffiB. W*«BB*#tt4£©3tetT» 

mttRvzm'&i;fto\mz'Wc®£i,cte. *©m 

$8*fBtgbT*s<:. *©«. gBBtftUMOTSBtte 
fJgf©(4S. W*B£lcEttLft:»ibMM^£©tt 10 
©ftB©t&$84 *©«©§*«: fc W I) jfetf »©fig©tf 

[ 0 0 1 6 ] K) . *W»-Ctt. Mi©P±^gf©r 

KB**«>*Ct3»«'C»*. Sf.T, C©flW^ffi««:ffi 
ffl-f *C4CC<fc»3. »R©J:l>a*R«£4fif5C£a« 

•cs*. 

( 5 ) mots owm, n/c8f ±^gf© 5 20 

5. $fc*TW©MtT:£fi©g$«c£r5l>fc8T5£©ttffl©» 

±«8*anw -s» 1 m^mms. . c ©jur $ *ifc 
#±«j»©ta«©fli«(c*-5i>T. 3sa©5feff*£*© 
•tfr©»±«j»£©fi*ffi»**fflf*c 4 **«4-*- 

■SmrfBi«5t?S4 CC§BtS©/Iffl1#ftfct£igE£gg4-r 

a. 

[0017] ifcff»©ifl8#fi©S3K:S 
«) (C**»jb»»*WlU *©»±«fflP©^->K 

aov-c. fflreB»**«>3©-e. ^f^©ffl^«© 30 

ft*. 

(6) »5j»I6©$WJtt. HK. U-tfRWCkOfffc 

hfca»wira©#jh»8©5fc. «4©^t»©ek 
4 v®® t ? * wskisspbl 4 xtt 5 Kiats©^Hy;sii^ 

[0018] aMMUTtt. m&ntcftk 1 ®!®®?- * £ 
ffil>t. Jfcff»©§J#IEl3t£#©*C4*ST#*. 40 
K. aSOPilBBOf*-* 4^ffi(ifcg§>±M*©7 1 - 
2 i©W*«rffll,>*»^«:«. ft1f*©ffl££«©flia 
tf-lfiJb?*. 

(7) I»*J«7©«IB«. iil25fetfm©£«©P±!agf 

tt^r fiineim 4-6 ©ortu&xcettoMHKSc 

tfcfflg;B£g§4-ir*. 

[0019] M«£IB**A&«&. ii!S©£««:»± 
»»*«*4 4*K:tt. £6©»±««*KJ}0T5C4K: 
«fc9. fi*f*«©»JhWI«»6jMf**'C©»«©IWSF 50 



1$gf|2 0 0 0- 1 47 1 03 
6 

eii vsm<mmm. wmrnimm *#a*t4 

#r**. cn(c«t»?. jfetf»3fts*s©4*©tiB«:*S 
*>*EW«:fWHr a C 4 #r * 4. 
[0020] ( 8 ) »3jO!8 ©Sfcllftt. £H©£@Rft 
ffefctBl/T. BK<)Jft£$fTA***tf>&JtdfC. c© 
«B«f ii»t HEifetf *©BttfB«tffl»r»r»iE"f 3 
£ 4 4 T ■5|iriBi9*S4 ~ 7 ©l, »r*i*>KB«|© 

Jiffl«ffl^uiss%gg4 **. 

[0 02 1 ] S£*©8UC> *{C3-U-f H2>1f©Htfj 
K*rJ<,»T. B«&fffttt**l6«ft!tt-ca. XP£©j£ 
tfB£©R«***# < ft* nft&tttf***. *fSH3©® 

«!Ejttfft«**rf*©«*rai«rffl(r>'riijEr* 

C4K<J:9 > HKE»**t5e^*«*#»SC4#-C 
#*. 

[0022] ( 8 > ifljjaa 9 ©s?gtt. iriaifl^s i ~ 
3©i>rn*»ccEtt©««a#a«:j:»)»6nfcs«iiii 

f?±M¥4©fl#BEiI4. UaB»«JB4~7©l»T*l*> 
fcffitt©^m#©{cJ: Off 6*a/cjfetf»4#±«jSP4© 
fflJ»KBi©9 6. *Mt<4fc-#*JIIl>t:. 5fetf»* 
S *W*«i£ff * ©m^ *j6tf 0 T l » * *>§*>© g 

*. 

[002 3] *Mflt, aSW©EBftffllJ^ffiB4^ 

■e. a*««e©«B***<«±-r*. 
do) n#bi oomnB. iH25fe!f»©fli*«it 
ttKg*Pf©M#£fl4©£tf. Bi£«H©ttefc. if 
ia^tf »*t g *s 4 i§i omaiiK: & * 4 mm? * C 4 * 

§41"*. 

[0024] iTlBIS*^9 o&wmmzM 

9nbfc^V$> 0. CCTtt, ^7*©iWffi«4 
©§J^ffi«4©S*s, Bi3eBH©t8dK3fefT»*«a»B 

±{c*€.4«^-r*o 

(11) tt*£l l©»Wtt. BlilBU-ySBB. Bf5E 
*4&CC. K§{iM^ 3 Sr > MIB2ffft^4ig^L-Cf- 

nt#*»sfer ttKaMnt^©«««#i 

A*fWW * 4 *Ct . MGSMIfll4©MBB«sTBr * 
T0^IHB#©T0 tr- hflHW>e>T*> h A*fp« 
f*x^^ h;WsS^©4 > iriB±"3^'<i' h^SCTF 

•>7 hsia-r. Nb©wiC"r*f-4' 

BI±4tt«0. B«««©«tttt«**Hi-r**IH*R 
4. fc«*fcFMCWU-#8B-C**C4*'88»4-f 
*HifgBI@*« 1 - 1 0©t>r*i*>K:B«©jaHttiBttffl 

gB*st4-r*„ 



(5) 
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[0 0 2 5] U-*«H*W7SLfc*>©"C* 
FMCWI/-^iWe>ntC^o *8"8TB, & 

&4UTi*{iU «rtRfc«fc95StStifcU 



[oo26]-eor, h^ma^a^ fflmm 

[0027] *cc, ttiu^s^. ±ox^^hwe- 
*Kan^x^2 Mu©t--*©^ 4>fc<4t>-;& 

£e-**Jt«ur, •ao^i&TOSrftffi-r 20 

4o 

[0 0 2 8] C©«K1. tJBStlt, FMCWU-*« 

(12) SB*S1 2©®Btt, M&C 4 mifBFMCWU-* [0 03 1 ] 
( f b2- f bl) = (4*VB* f 0) /C 
(f b2- f bl) = (4* (VB + Dv) * f 0> /C 



8 

wu-y«Hr*sct***«i^*«nEiil«fli i«c 

IBtS©^BW&fctti£>g£gi 4 -T 
[0 0 2 9] *»Hrtt 1 <fcO«ffi©<fcOFMCWU- 

0fc*W©SK«:S-3C»"C ja»»t/7 h«4»3ErS 

[0 0 3 0] TIB^ (A) fcS-SO 

rJiiH»i/7 hS ( f b2- f bl) *RJEO"Cl>*#, * 

TIBS; (B) «c5K-r«CC % «ittfa*i«cSHiR«:S/7 
h*©WflB©9r®BH <±Dv) rtr<6<Z)JS»8R^7 h 



fflU f wi*iJ?»©t-hJa«« <±9*-H 
tt) . f b2tfTP$S15©^~ hJ^$& (TO tr- 
») % VBttSSiSSL f 30 

[0 03 2] ^CCC, Sffi^KCCd: 9 % h§ 
OT, ±D*^HV©&t~*4T9*^Nl'©& 

[003 3] -eur, cofffflteSfcs^-c, 

©«4\ S«©K£©«»#**04#*.6*i*©r* 

ccrti, px^* h;u©— Scg#iSi>fc©l3:4asM© 

[0034IXIC, X©H«»2/7 h SKStJS Lfc±9 

*©»±«®£8**t^ #±*»*aHrrs. coa 50 



- (A) 
»■ (B) 

[0035] o^o, a«att*ft©*«=i>tra-* 

[0 0 3 6 ] COiEflSttBiiBJO^-^iflat^ 
(13) ««« 1 3 SJIS««ffi 1 - 1 2 ©O 

[ 0 0 3 7 ] 0$ 0 , hRUcmmwa&m$m<D$m 



(6) 

9 

[0 03 8 ] 

[mommomm] «tcc, *$Hii©HHttSM*tH£ 

■©5dfc©JB»©W <«*«> iHffitaKKWT*. 

[0 03 9]a)Hllt 3WWcffll>6*lSFMCW 
(C, l/-y«B2tt, £IBfi#SmCCj£GTWffi©JS» 

RK»sti&i/-y**aMti-*a«*i2. &£8 
-r*-*t©£(tsi 4, i e^easiSsmSBi oi, 
4, l 6fr6W*3ft*+lffljaa&©tf~ Mi^B l, B 20 
©«La«r»f-r4fi-^«Hl«2 0 &CC<fc»)«liS3*rCt> 
[0 04 0] *lt k =«5ftWCtt, a»U-j«B2 

1 o^a»$ofrffiicm^ftW6n, ft-st«Hi»2 0 

SSi52 0CCB, f6©fe>*fr6S&ftfcm##AM" 

So «ittf»a-fe>*2 1 a*6«a*5%f«##A* 30 

■f»##A#U h-fe>*2 1 c;fr>&3-W 

[0 04 1] ccx, s rants i 2«. iififi^iL 

(VCO) 12b<h, SBH(i#Sm««EIH9l»&Sl 

2 b©HBu^;uccK»ur«E*Bap«fi« i 2 b«c« 
&?z>%m% (mo d ) 1 2 a t % msmiai^is 1 2 
b*6©asfifi#*«*»Eur«sft» 14, i etc 

«!&Sh4n-*jHt#t*fiJfr 4«*»E» (COU 40 

p) i2c i2d&. aMWtwiccru-y*** 

*f-r^^fir>r^ 1 2 e fcfci 9flWE3tiTlr»S. 

[0 04 2] ftfiSl 4 tt, U-y«*3lflW* 
SffT>f*^l 4ai, §fI7>7^1 4 art><E>©Sfi 
fc«##EB 1 2 d^6©P~#;Wi^£&£rr& 

5**1 4 b£. 5**1 4b©ffl#£*iiSr*iii®tt 
*IS 1 4 c <b, ttBifttS 1 4 c ©UJ^6^S«ciBH 

4di, ^-hfi#B l*jjWftli^U^CC*«r4 50 



#882 0 0 0- 1 47 103 
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ms 1 6«. $ftg 1 4 1±< mm>wsL (ua-i 

4e#l 6a^l6eCC*tfcO S##ES 
1 2 cfr6D~*;Mf#©g9&*:gW, tT-hff#B2 

*t/C. «BS146»l^t*;l/CH 
K gmsi 6£§fi* + *;UCH2<tP¥.&o 
[0043] fi^*M^2 0 B % ^fflbft-^C 1 CC 

«»4S2 2i. ®i!lfi-^C2CC < fcO^S!)$n, 
14, 1 Qfrh<D¥- hft^B 1 , B2£f : > ? £;l'7 r - 
*D1. D2«cSBft-r*A/DSCWB2 4a. 24b 
<b, CPU26a. ROM26b. RAM2 6cW 

ct«ti$3ft> m$bfmc i , c 2 %m&Lx^.ftmt£ 

*2 2acfA/D«8MB2 4a. 2 4b*ttf¥3*«. 
*n<b*CC, A/D»2 4a, 2 4 b £/M,Tf#6 
hSWdfi^-jrD 1, D2KS^ »9»£©1E 

re, ffl»att. 2&iw»ft©*ffi©«ffl*ffc>flo»± 

-^2 6©«^Kl*^*JI[a7-yxffift (FFT) © 

mijH?r«miwMi2 8 t. cc«t onwEShr 

[0 044] ft*. A/D^M2 4a, 2 4 b tt, jH 
Krff-Sf C 2 K J: 9 Mrft4Hte"r 4 £ , jffi£B$IBnR9K: 
fcT- Mf^fB 1 , B2*A/D^»0-C, RAM 2 6 c 
©&rE«ttfc**i&fc£#«:* Bt50bI»©A/D£»«: 
»7-T*&* RAM 2 6 c±0C«E3ftfc»77^ 

[ o o 4 5 ] * bx % mmn^c nc j: o . 

82 2#fitt3tl. SHSl 2 a«^Ur«EBMH>niR 
S 1 2 b KSUBfrSI S m#A# 3 tt£ £ > «EBWffll«S 
81 2 bit jOTO#Sm©=fti^©«»©±043E 

Kjtcrmjeoiterjwfbwi* t©&ra* 

[ 0 0 4 6 ] H 2 tt % Sfgm^OSOltKjB^^'rRWia 

r^^o H2tc^'i-J:^«:. ^pfi-^Smtc^O, Sfi 
l/fm<3MWIHCCAFA:tfiK« , r*J: 

5«cawsn, *©*{k©**JBfflRB f ows, a 
*$, looms HHrjasftK^BS nrc»*©». « 

JWaBS^rtftiiHaa^ I 0 0 m s H»m?f 3ti, 

<D!m<D*pxmmfmc 1 #tflEsn**6t?**. 
[0 04 7 ] c©am®#«:j£Dfcu-y**«@s 1 

14, 1 6KT£:fI3ft£o ^l/T, SMS 14. 16 
tit M7>ftl4a, 16a^6ffl^3nSSm 

m^<b, aft8i2*6©a®{t#t3&qid3nsci 

K:J:0» tf-Hl-s»Bl. B2^4Jflt3ns. ftte. S 



(7) 



11 



C<D/t*t>, fcf-hflWBl, B2«. COji&JSft 

[0048] -eur, ^3cc^-rd:^oc, a/d^&si 

2 4 aCC<fc «0 tf- hfi#B 1 iA/D^ftUttti^S/ 
^f-^Hl RAM26c±Of-f^n^D 
Bl. DB2KJKfcttttStt. A/D93ftS2 4 

b&t<fc9e~Hf^B2£A/D^&LT467^*;t' 10 
r-^D2«, BUSK. f-^^P^DB3, DB4 
CCffilftSn*. 4C3t> > A/Dg»g2 4a. 24b 

Sm*sHJ*Snrt^H«C, Bf3Eli»©A/Daft«rtf 

^ i^ccsnri^fc*, ft* 

M$n^f-^^O^DB2, DB4KW:, JSftM 

^(DrmmcMmbtcrm^- *#tttts ft* c 4 k 

46. 20 
[0 049] COi^Kltftf-ii^Pv^DBl^ 
DB4iCtt»3ftfc* r --*tt> -?4 9Kiul>\Z*-*2 

b)#(c, v^^P3>ea-^2 6CcrHtfSti*» 

««ttu«ia*» 04©7P-ft- h*&mLxmi 
[o 05 o] 04^c^t^^cc, *^a*jei6sn* 
-c RAM2 6c±©»77^y*^yr-rst««: % 

iatt^C2«:ffi*0-CA/DX»S2 4a. 2 4b£ 

[0 0 5 1 ] cncCctO, Zft«fB£82 2;fce>©£H 
«#Sm**»teat«»l 2«CJ:0, JS«»aW3ftfc 
U~#&#£ft£ft£4£K:, »#»KJ:0E»LfcL/ 

£ft£tr- hft^B 1 , B2^, A/Da*S2 4a, 

2 4b*/M/tf s y^^7 s -»D 1. D2CC^&3ftR 40 

AM2 6 clt*£&£ft&<, 

[0 05 2]«<Xf ^130m R AM2 6 c _b 
©l»77^y*H^6C4CC«fc0, A/DS!fe#»7t/ 

X x ftXf-vfl 3 0£IS9iIO5ltrf6C4-Cf#t» 
U -# % »777^t'; hsnrofttf, A/D£* 

0 = A4>* A/ (2 7C*D) 
fflU Att5tttt©«fi. DKtt£tt4®EIB 
R<^7«0 0m SSffi^ + *JUCHi (i= 50 
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»««7 iWQi l/TXf ■> 714 0 JCWf *. 
[005 3 ] ;f^U0m RAM26c±<Df : 

U *Of-j»^a9^DB i < i = 1 ~4 ) (Dr-Z 

zmntmgk®. 2 s ct a# lx f f tcwhs*^? s # 

60 4*5, «»«ffllKB2 8«:A*3ti*^'-*B- F 

SoajR'** l^>W#6ft6. 
[0 0 5 4] Xf^l5 0tli, IfiJR^^ FJKDIS^ 

Str. 44b\ tr-*<Dftffi;fr£4i,-ctt, W*tf* Htt 

[0 05 5]Xf-^l 6 0m ^»^150(Ct 

h;U*61B#«:*»6ti*. «<Xf-^l70t 
*ffiIOf-^^P ^DBi ****J&»S*»**(K 

u **aHot>©^*n«, ^t"i 4 occM^r, 

14 0-1 6 OtD^S^Htf u — 

[0 0 5 6] i8<OXf^l 4 0-1 7 0©®® 
©16*. *f s -*^'ntr^DB l^DB4«C«lftS*ifc 

B 1 ©±»«SCTFB»«:*5 W 6 h ja»SK f H f 
12, afa^ + *Jl/CH2^?>©^-Ha^B2©±»» 
a0TT*»Jc*5V4 1:- hMHK f 21, f 22*^*6*1 
6 4 StC, Ch6Htt»flE#©ia*H*ii, *12. 021. 
*22##«>6ftSC4«:&*. 
[005 7 ]«<Xf9^180 -C«, ±»«RcrFK 
a^^C, SSfi^tWCHl, CH2Pa©t-hHiR 
««S»©fi[ffl^A* j ( j = 1 . 2 ) TIB^; ( 1 ) 

itxnmz* 

A<t> j =</>i-j-<*>2i - ( 1 ) 

i<Xf^l90m Xf^l 8 0CC"C@tH3n 

/c{4t§^A</> 1 , a* 2^6, as, c^n^— 

figtfflffl(D{4tailA0 4L'C^WL, C<Dii!R$n/c{4 
ffl^A(/)CC«^^, TiSSi (2) SrfflOT, ©#®JC0^ 

[0 0 5 8] 

- (2) 

1 . 2 ) soc. ±»»ac;T»»a)hr- h ^iffiK f bx 



(8) 



13 
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* * [0059] 
D= (C/ (8*AF*f m) ) * (fbl+f b2) 



(3) 



ig), f mWZftao«OigLJS*«, C»#aL fbl 
tt±JMW)e- htttttt (±0 tf- hRRR) , f wtt 

V= (C/ (4* f 0) ) * ( f b2 



* i ( i = 1 . 2 ) SCC, ±JWRtTF»»<Dtf- HH* 
«f 1. f 2rt>6> TieS (4) ^ffl^t^iOtW 

[0 06 0 ] 



fbl) 



(4) 



10 [0 06 2] c) BJIfiXr 7^2 2 OtCCtf^n 

? hfi) znmzmxmm^y hs?si?s (5) * 



fib, f «*««»5©**araR 

[0 06 1 ] 8<^f-^2 2 0m atc»»-r4« 

ora. f?jia*T?7'2 2occtp 

^ c ac<t o . i^*ft±fc*a^**a«*s5tfT* [ o o 6 3 ] 

S*^7 hS = (f b2- f bl) = (4*VB* f 0) /C »• (5) 

ft VBttSttiBL foBaMt«#©*-&lii«». C [0 0 64] ccm MVcftlXttiEIIKK 

(C 0 S 9 ) SrJJUttOfcgt 1 mJE<Dltlb<DT93& ( 6 ) 

»lHBEaV7 hS= (4*COS (9) *VB*f 0) /C -(B) 

[0 06 5 ] cent J«Kin«flBihflDvtL# TKS (7) 

(4*COS (0) * (VB±Dv) *f0)/C (7) 



30 



[0 06 7 ] C©»ffliH»tt. TIB£>S ( 8 ) . ( 9 ) 

ccsvrttec, h;ue-^©fiiBA:wrtt<, fits 
ft* y * ;i> x u - y r» 3ffc*ffi««**f ttfflS Wflt » 



[0066] C C-Ctt. ItuIBS ( 7 ) ?*&/cJtifc<D^ 

/±W»e-^U^ I - (8) 

[0 06 8] TIBS (10) tCm?&lC. @&U*40 (ifi^IS um2) 

affifPS u m2 = I V p (p-n) I + I V p (p-n+1) I +•••+ I V p (p) I + 
- + 1 Vp(p+n) I -(10) 



[0 06 9] aaccc. mriasx-^^ h;bb'-^ccra^^ 

n ; a®<D*i (iE«*nfflKKaufc*£) £®«]S u m2*Jj»fcfftCC. TIBS (11) ©«C. 

h;l^ft«Suml=XjSffi«ISum2 -(11) 
•eor, £<D&X^? h Su ml ( I Vp I ) SniT*. 

)Wib'hSC»jatt»^7 hfi^r, JM>JWW^7 hST 50 [0 07 0 ] (iii)WC hffiT S n^r 



15 

[o 07 1 ] h^e-^cwstif 

«Sum2#M«BThp«T©»£fctt % t-^l/^A 
Ktfb'~A<D#{i (ftffl^) tc^OT, ±B»SCTFB 

[0 0 7 2 ] (ivXWc, BWB»l6«li»±*©diaEtr- 
£Ct^0Tte 4 *©»WBj©iltttt»K:j:or, At a 

[0 07 3 ] d ) 9c«c, iW8Eja«fcS^t>TfftotiaW 
IEXr^-/2 2 OCDHihWJS^Sico^T, 

[0074] 150Xf ->^"3 0 0tCt\ H?tB<D 

-®©*JiccT»£L/ciiJffi3; (7) ks-^t, 

\t is V h f§ S n -lfcStfST ST 0 * h 6 Jite ■ 
[0 07 5 ]«<Xf^32 0ttt, BJiBXf^^S 

i occriaaaR'>7 vuc^v ymc^x. ^<on 

ffi«rtf^^#Bf3E©t-^«:*fur, f!5IB5£ (8) . 

©2««:*5w-swfflBfi i vp i id^cimj-rs. 

[0 0 7 6 ] m< 77'3 3 HufB5£ (10) 

KS^T, 8JlBX^^^3 2O(crfitffiUfc0fS©f 
-^©ifi»©»fiifll I Vp I Sr^ttUT, *©fc'-*© 
a««Sum2«:»fflT4. «<^f^340W 
«5e**S-r 4 tf- *©»/cWtffiS*P S u m2©gHi<D 
«iffl^»7L/c^5^**iJffi-rS. HIS n 

fpsum2^r»fflufc^5**«S*r*. ccrft 

^©ffffiffll Vp I SO p ifi«faSum2©»ffl4ff9. 
[0 07 7] Xf7 7'3 5 0m 2 0 

-3 4 0CCT, £T©fc^2©ifitt?aSum2<D»ttl# 
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motcov. ^ibs (ii) tcs^i^r. ^n*>££ 

ftbT, X-:^ h;l/±(*lOSumlCDgLttJ^tT^o 

surra. wtfd«as/7Hft sn-i sn, s 

n+i© 3 a S^OJSttKS'? bSfcfc 

-^^3 7 0 tCJI*. -#5^JK£ft££*?^:7'3 1 

10 [0078] Xf 7^3 7 0r», b;l/£ 
fmSumKD«*itttU *©«t>/hSttfflCC*H6-r 

So «<Xf^3 8 0m K©JI$$T>7 hfi&CT 

ffiifOSum^ IMThpEiTttSfrtWe-J"*. C 
tttSfli$^<!:Xf^3 9 0fcit#, 

[0 07 9] Xf^4 2 0m tr-*©ifiMlSu 
m2*W«Thp<k0*#t>© , r, BP*, Sut^£ffi£ 

T^JWiJ?^*^? bU Xt*^4 3 OCCiiOo 
[0 0 8 0]-*, Xf-^3 9 0m -e©t*-2© 

&©t\ *Ob:-^W»±»<k»tt«J<i:©^fiJEt-^r 
30 -by bU 7s? A 30CCitfr. 

[0081] xr-^ ^4 o o-ctt, wm^mo 

vVifi-bv h3*VCl»&C»<D-C, BPfeififfifPS u m2# 
gSfflT h p OTrfio^tt^jH? 7 W-fe ^ b Strc 

4 3 OCCiitfo 

[0082] xf^43ow mjzzftmtzv- 

?<DWctt, 8 0-4 1 OKfcWSJB 

X^9^3 8 0«»©i!ffli«:tt0jgU. -**3EfWrS 

[0 0 8 3] cn^cj:o, ^r©^cc>ftor, 

e ) *«C. *^ISP(©Sgp-C*aBulBXr 7 ^2 3 0<D 

So 

50 [0 084] (i)^fi<Dl§>±«!JR (5tW) 



(10) 
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«cr*WStifc»Jt«J«fS0n©9fe. *«E. 5fctTJ&© 
EBDttfi6lC*4»±««¥s SOn^rii^-r^o o* 
9, Wjar»±«il»3WI«O»i»SS0n©9 

[0 0 8 5 ] UtitiW*, ifctf»4<0E«ID t tt, tr- 

TMLc&KJEU Dt + 0. 5 L c *SH*'C*fll 

6&c>©r, c©»£©#±«BM*. £T8»W©iiirafc 
jtcrTtM**rwrB3W"*. 

[0 08 7] KCC. LwBLci0>W»< <«*.« 

2fgto Rsr*. tit. w5©#±»ssontt % « 
(ii)a*©»±»©3»affi««r«e (fctwatf a* 20 

W) 

att^^h^io. #±«jfflP©3»attB«rfi5&r*. bp 
^«5e#±«»s op 

[0 08 8] «jtttH6 "Ct*, AtSt»±«SB, » 
SOp-C^^o j*J, 06r«, tf-A©ffiBrt©m/£i£ 

jM»«tt£Ki/T**. *{*WKtt, xfry>^> 30 

AT»MTOttBtt. a*©3-fta{fc#*A0 [ra 

d] <hf*<t. tibs; (12) *>e>#«>«. 

[0 08 9] 

A0 = /3*AT - ( 1 2) 

^t, TIES (13), (14)*»6, x*ffil^fb» 

Ax, yJ5n*{b»AyiW**a. 

Ax [m] =R-R*co s (A0) - (13) 

Ay [m] =R*s in (A0) -(14) 40 

ffiot, COAx, Ay*»6, #±«J»©ATf*Ofl[H 

sWfBEaltt-C**. o*9, Cti6©ia»ccj:0 % JUC 

#±assopt*ft&ci*Jr*s. «»«:<»: 9 

3R»6ti*aBE»±«l»SOpK:tt. 56fT»©B3ET©t 

<dp &mm<o®m<D t©*£A/cc>a . 

[0 09 0] (iii)«BE»±*a« (*tr») 
ttE#±*BSOp©**6, j6f¥»©*PI**B(i^ 
6±0. 5Lw©»BCCfffi^S»±«JsSOp«rjail? , r 
&<> ftot, ^K^rSK, jtffS©W^*Ctt % (i) 
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sSOn (TsSOn;0S@) 4, (11 1)a*©"f- 
** 6«BgS tife«e»±«!» S O p ©*fr 6iS{R$ ti 
/cfc©s SOp (TsSOp; HS») 43^*»0r(r^ 
4. 

[0 09 1] (iv)fc&M/-fc'>^ 
ijyiSsSOn, sSOp^, jUStftt'MMC, 
Jb-t>y-f*. 0*0, sSOn, sSOptt jfeff 

»<b©ffiaiL/^#[ai/r(r^ccci©^ tee©»»]«:??a 

[0 0 9 2 ] (v)^*©^©»±«^©»W«ti[ 



#±«B©£*fc»U &ff±^©fc&#fi©{iil (fit 

ag) ©T*w§**», ^7cc*vrscc, ztihzmm 

ffittB (5;Txr, £; Tx 1 ) <tT£. 
[0 0 9 3HIU *A^e>y3hfc¥*ttJ:9WJr 
5EK±©*ta«©«l*»o»±««. «l»Sti, 

*/c x?-7»;>#-fe>U\ 3-u-fH2> 

;Mc«tifc*fi«*mTfc©«\ IMHIrctt&^«h*« 
A*©'?, INKS*. IWS*3R»*. 
[ 0 0 9 4 ] 1^, #±«S©»*J»T5e«T©»^«:» 1 

«s«fi[B©m»tt**fiT-rs«n^*s©r, tx 

r, Tx 1 4BWjL«CO. 
(vi)S*Pi©£«©»±«SS©^«lfi![8iail 
eSH©»^5cB % u-tfu-yr, ««E©«t*ffii©» 
±»©ttB*ftfflr*&i>©-c. a*©**-**^ 
t, 3»i©«3EfiiB**«>, *nta*w«:*>»*«e 

Pih^gfs SOp (Ms SOp ; 07©A (fit,* 
H) ) if*. 

[0 09 5 ] S£oT, C©j££#±^Bs SOp^ 

©»±w»©»««»taB (Mxr,Mxii znm 
(viDaBisas 

jtetfSZic;a*H©»W«ffiB^6, TiSS < 1 5) . 
(16) £fflt>T, aMIRtw. Rmw*r»ffi-r5. 
[0 0 9 6] 

5fetfS; Rtw = Txr + Tx 1 -(15) 
; Rmw = Mx r + Mx 1 -(16) 

awaflie«:fflc>*»±«is©»w(ittBtt, ittT*© 

*fl!l©T x r , 5ttfm©£(IiJ©T x 1 , a»W©£MI© 
Mxr, gmM©£§J©Mx 1 ©4o<h-r4 0 Hi, @$ 
«fljeccffli»*»±««©»W»fiBB«. U-#g{*© 

a. 

[0 09 7] *f. S7tC^-r«CC, flj^t€>5fetfm© 
mffiS^Tx, @mM©fg{4g£Mx<!:U TIBS ( 1 

7) - (20) jtfT*ac;a*iPi^6»±»» 



MwK Mwr)K 



(17) 
(18) 
(19) 
(20) 



20 



(11) 
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ommm&M: <tw l Twr 

[0 09 8] 

%Vsm>m& \ Tw 1 =Tx 1 -Tx 
JSfr»Oi«;Twr=Txr-Tx 
BSWOftffl : Mw I =Mx 1 -Mx 
g^MO^ffl ; Mw r =Mx r -Mx 

jfefTl/tli>S»*«Ctt. Twl=MwL Tw r -Mw* 
I Tw 1 -Mw 1 I + I Tw r 

4o^rcD#±^i¥(DS!|i^(4g (Tw 
LTwrJwLMwr) 3W^r*ftC>»£#* 

So 

£ (Tw 1, Mw 1 ) 
£ (Tw r % Mw r ) 

[oion ®M=rM<Dmi®±^ %&m<D&m± 

«^K»3nri^»^ (Twr, Mw 1 ) 
S£©ffiafcJ:9iIKifiRwt, Rwm#iSJ*SJrtt> 

«> (i8IB*a^^Tw r.Mwl £3lt>/cM£##>£) . 

[0102] ffijfetf m©£»j#±». a*H©£ro»it 

ft#B»3tlTl»S»£ (Tw K Mwr) 

msaoipiatc. «*©fflffl«cj:t)ai8*aRwt» rw 

[0 1 0 3 ] ©4o<Dffi©5ft. 4T#i*»— o#BBStl 
jfcffSOTwr, Tw ltfigaShftK. C©B»S*l 

[0104] (ix)Jttf *H2 h 

*aoi8Bi4^*&ot? % ccm S»B7 ***** 
[0105] d ) ;wc, MiBMatcs^t>rtft>n4M 
o tc r , u -if KB 2 fcfUffl 0 fc»±WHffioiS** 



30 



40 
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[0 09 9] TfB^ (21) 

jfetr*^a»«*jt!fLt:i»-5il/, tOWWB 

-Mwr i zmmu -(21) 

[0106]H<Xf ^5 1 0t?tt, M-4©#±»» 
©r-*tt8^£. SJiBS (12)^(14) ^*«ffl 
t/C, ^SEO©±^Sfc0(41!*}S^T€> o WftflBaWt 
^S0p©(4H*#«>*. c©J85£#±1»»SOpK: 
itetf WOflW^OfBEffittST sSOpt B^M© 

jiwoiBe#±«»M s s o p i*j^*ns. 

[0 10 7] «<Xf 7^52 0W «I3E»± ! »»S 
a*W©flB*«:*Slt5i»±«iaFM 
s S0p£iitR-f£<, i<Xf77'5 3 0m jliRL 
fcB*W©ifJ£#±1S»M s S O p <D?)l- 1*> *4tT 

[0 1 08] i<^f^5 4 0m *;U-t>*L 

£©i?li:©Jg¥ S0nOf-»6, jttf »(DWWT(D»± 
[0109] i<Xf ?^5 60tB, MB* 7^7" 5 

10 tec, jaioWittSo^-^ccAOJKELfcftS 
»±«# s 0 p * h . jteff *©ffl*o«£»±««T s 

SOp£3Mftf£o i<Xf77*5 7 0m ife?f»tc 
*t>"C. ««0fc31tt©#±««TsSOnRC«IBe# 
jhWTsSOptD^-ty^lfot, fc&tcEft 

[0110]i<Xf7^5 8 0t«, *;W-f>*L 
ft:3«aE©jtetT*©»±W»T s SOnWffi»ihW 
T s S O p *m^X % jfetf *0£*©#±«J»©S»» 
(4ITwr, Twl*^ffl*rac Xf^590 

ccr, bjsbs (is). (i6) zm^x. se«R t 
[0111] «<^f^60om ^roifetfSfc 

#WKtt % MIBS; ( 1 7) - (2 0) jfetf** 
6*©ffl# <£*) ©»±^©aBMMME (Tw 1 . 
Twr) (ffifflBI) B*W*6*©<!I 

# (££) <^±»8©»W«fi[K (Mw U Mwr) 



50 
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[oii2]H<xf-;^6i o-cb, 

-*«ffi«(rStl*il»E^^^5 5 0«:R 
4. Xf>>7 , 6 20W a»»«3£*?fofcifetf»<D 

*fciai>e«cc*a:eiB«:, *nii{Eimi««fT 

5 B©X®5fctT*4 jitter, jtefr*:>9**-fe* h 

[0 113] Chccj:^ iMEf^**ff**«SI«:B 
BTSCitfr**. 

e) *SOMI|-CB> ±S6Lfc*J3cJ:!K TEO»**i* 
T4. 

[0114] wee. a*woiw*©»±«»©tiii«- 
8©&B£^T4t4#r&4o «i*.bb9 (a) CC 

fcUn«Lr#afr4©"c. g«B4»±«j4©iE«#* 
n<fc o/hs^w i r*44 jESgccBaw* c 4#r* 

4„ H«&C4». 09 (b) fcTjVrttfc, BBMtfS 

{tur^4n^tc4>m^, ii»e#sttturfc. am^ 

4 B±® 4 ©SE8t£ MKIlr * 4 o 
CO 1 1 5] J: oT» *<6iE«l4ffim©Bia«ca^l> 
r> a«««5E4!f J >C4«:J:9, {Efc4Jt"<r» £9 

iEaiftawweetfT^r, wmzwmici&i&ct 

<2>£fc, *38»wr«, $m<dm<ii (xb-:#d) ©it 

uti^rfc, »W4BflPJ»4©ffi)B«:jE«l«:aMlor. 
emra^^ff < ff 5 c 4#r » 4, 
[0 1 1 6] <3>KCC, ij7U^^*Mfl9L/rillBJBtt* 

-r^rsw-r *©rtt&< > Mr*Rtfa»p©«H#© 
»±^©tM©W«*«^raWfflS*tf5or 4 

a>L^t>. *iesfcwrB> mMOMffl'i (XB-#©) © 
#±^cD7 r -^*Wffl-r4cDr, u-y©ttB**+» 

4. 

[0 117] <5>^©±, aH©ffiBl«««:<J:or«, tr 
-Atfjtfctir, »±!»©B»^r#4^»^*4 
*SBSS0»rB, ufc»±«»«)?-*. 
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[0 118] ®$fc, S&c, »±*flB©(4BO+5MC'f' 

«>3-l/-f h-b>*tffl^rf»6*i*:«BatB*- «>J 
ffift«HrliiE , r4C4K:J:0. fi£*J:9®ftfca$if§ 
^^f ; 5c4^r#4o ft*0W*«*?-7 
ij>y-b>**ffll»r»6tifcaBBfeffB <*£»«) 
jfetT»4»±»»4©ffl*EB*#«'r4C4Ccj: 
io ^ J:0E«&JBe*tTBCc»|jE-r*C4W-C**. 

[0119] Nitf. 0i ont xf-ry>y-fe>* 
&fflc^r»6hfcJts*tfB^a:fio»& (TO) £^ 

c©4*. 3fetf»4*©«I*©iailSB4©ffil»«r 

Kfic»*-^i/fc«B«fB <*») «#5c4#r* 

4o 

[ 0 1 2 0 ] *«W«a?!Bjl*«K:{iiI6IB5eSft4 
C4ft<, ^WoafW^tJW0ftC«9. ffl* 
©BttrSQSr*4c4Bi>5*rfc&t>. 
20 ( 1 ) M*umEftflM?»> MBKRMttMBBco^ 
rifi^fc**, C(0KB«:j:4«iai4lltf3lS-4*a*E 
tton»4E»«fM>. *«9HO«Hr*4. 

[0 1 2 1 ] «A«E«WE#4Lr« 1 7^D3>K 
^^^4Ur^$n4^ : P*HiI^l!, *4 9Xk*v 

•©*B©E«MW*#*tf6h*. ±»L/dS 

HttsifttHiSBowjfaiiiitf s # 4 c 4 #r * 4m a 
Bftn. 

30 [ o l 2 2 ] ( 2 ) srE5S»Wr B. 

Hi»riJ:i>. c©t»£B, »*BB%a**, 

[0 12 3] (3) MfEHttfflrB. FMCWU-^g 
Btcte^r. HK:H5&rsc4«:J: 
"5»flE<t<»±»**ffltrc»4^ ^n^ic, w*. 

J»B^a*aL4H0a3r«2l/fe»^K:B»±«4 

[0 124] <4)»E£*WrB. FMCWU-yg 
Bt«Bl/3ffc*. *ntW«:«>, 5teff»4©EBRc;» 

[01] *^i6C?«cD y^a©±ft«l^?r^-r^a 
y^0r*4. 

[02 ] a«®#oHa»©«<b*at y^^r* 

4 0 

50 [03] R A MK«B3 *l« f - > *aTBWHr * 



(13) 
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Epitome 



(57) [Abstract] 

[Technical problem] Offer the perimeter situation detection equipment 
and the record medium which can presume the distance of a self-car, or a 
precedence vehicle and the quiescence object of the side, for example, 
can perform the self-lane judging of a precedence vehicle more correctly. 
[Means for Solution] At step 500, the information on the location of 
current quiescence **** SOn comes to hand. At step 510, it asks for the 
location of presumed quiescence **** SOp based on the data of the past 
quiescence ****. At step 520, presumed quiescence **** MsSOp in the side 
of a self-car is chosen from presumed quiescence **** SOp. At step 550, 
quiescence **** TsSOn of the side of a precedence vehicle is chosen from 
the data of current quiescence **** SOn. At step 560, presumed 
quiescence **** TsSOp of the side of a precedence vehicle is chosen from 



presumed quiescence **** SOp. At step 600, the self-lane judging of 
whether to be in a self-lane is performed to all precedence vehicles. 
Let the car which is in the nearest distance among the precedence 
vehicles which performed the self-lane judging be a precedence vehicle 
at step 620. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Perimeter situation detection equipment characterized by 
providing the following A storage means to memorize the information on 
the location of quiescence **** ahead of the self-car obtained by the 
radar installation Information on the location of quiescence **** of 
said memorized past A presumed means to presume the location of current 
quiescence **** based on the run state of the self-car it ran in the 
meantime A detection means to detect the side distance of a current 
self-car and quiescence **** of the side based on the information on the 
location of said presumed quiescence **** 

[Claim 2] Said perimeter situation detection equipment according to 
claim 1 characterized by choosing quiescence **** of the predetermined 
range based on the die length of the travelling direction of a self-car 
among said presumed quiescence ****, and detecting the side distance of 
a current self-car and quiescence **** of that side based on the 
information on the location of this selected quiescence ****. 
[Claim 3] Said perimeter situation detection equipment according to 
claim 1 or 2 characterized by classifying quiescence **** of right and 
left of said self-car, and finding side distance for every quiescence 
****. 

[Claim 4] Perimeter situation detection equipment characterized by 
providing the following A storage means to memorize the information on 
the location of quiescence **** ahead of the self-car obtained by the 
radar installation Information on the location of quiescence **** of 
said memorized past A presumed means to presume the location of current 
quiescence **** based on the run state of the self-car it ran in the 
meantime A detection means to detect the distance of a current 
precedence vehicle and quiescence **** of the side based on the 
information on the location of said presumed quiescence ****, and the 
information on the location of the precedence vehicle at the time of 
presumption 

[Claim 5] Said perimeter situation detection equipment according to 
claim 4 characterized by having a 1st selection means to choose 
quiescence **** of the predetermined range based on the die length of 
the travelling direction of ****** among said presumed quiescence ****, 
and detecting the side distance of a current precedence vehicle and 
quiescence **** of that side based on the information on the location of 
this selected quiescence ****. 



[Claim 6] Furthermore, said perimeter situation detection equipment 
according to claim 4 or 5 characterized by to have a 2nd selection means 
choose quiescence **** which is near the distance of the present 
precedence vehicle among quiescence **** ahead of the self-car obtained 
by the radar installation, and to detect the side distance of the 
present precedence vehicle and quiescence **** of that side based on the 
information on the location of this selected quiescence ****. 
[Claim 7] Said perimeter situation detection equipment according to 
claim 4 to 6 characterized by classifying quiescence **** of right and 
left of said precedence vehicle, and finding side distance for every 
quiescence ****. 

[Claim 8] Said perimeter situation detection equipment according to 
claim 4 to 7 characterized by using this presumed transit curve and 
amending the side distance of said precedence vehicle when detecting the 
revolution condition of a car and asking for the presumed transit curve 
of a road. 

[Claim 9] Perimeter situation detection equipment characterized by 
performing the self-lane judging of whether the precedence vehicle is 
running the lane which a self-car is running at least using one side 
among the side distance of the self-car and quiescence **** which were 
obtained by said detection means according to claim 1 to 3, and the side 
distance of the precedence vehicle and quiescence **** which were 
obtained by said detection means according to claim 4 to 7. 
[Claim 10] Said perimeter situation detection equipment according to 
claim 9 with which the difference of the side distance of said 
precedence vehicle and the side distance of said self-car is 
characterized by judging with it being on the lane as a self-car where 
said precedence vehicle is the same in the case of the predetermined 
range. 

[Claim 11] Said perimeter situation detection equipment according to 
claim 1 to 10 characterized by being the FMCW radar installation 
characterized by providing the following Said radar installation is a 
transmitting means to generate the sending signal which is predetermined 
modulation width of face and a frequency fluctuates gradually 
periodically, and to transmit as a radar wave. A receiving means to mix 
this input signal with said sending signal, and to generate a beat 
signal while receiving said radar wave reflected by the target and 
generating an input signal A spectrum creation means get down, get down 
at the time of a modulation, gets down from a beat signal, and create a 
spectrum by which the frequency of said sending signal descends while 
going up from the uphill beat signal at the time of the going-up 



modulation in which the frequency of said sending signal rises and 
creating a spectrum A detection means to compare said going-up spectrum 
and the peaks to which it gets down, the predetermined frequency shift- 
amount shift of one [ at least ] peak of a spectrum is carried out, and 
both spectrums correspond, and to detect the migration condition of said 
target 

[Claim 12] Said perimeter situation detection equipment according to 
claim 11 characterized by being the FMCW radar installation 
characterized by providing the following Furthermore, a two or more 
shift-amounts setting means to set up two or more frequency shift 
amounts in consideration of the error of measurement in case said 
frequency shift amount is set up based on the rate of the car carrying 
said FMCW radar installation Said going-up spectrum and an evaluation 
means to get down and to perform evaluation of whenever [ spectral 
match ] for every spectrum corresponding to said each set-up frequency 
shift amount A decision means to determine the highest frequency shift 
amount of whenever [ said spectral match ] based on said evaluation 
result Said going-up spectrum and a quiescence judging means to get down 
and to perform the quiescence judging of said target using a spectrum 
corresponding to said determined frequency shift amount 
[Claim 13] The record medium characterized by having memorized a means 
to perform processing by said perimeter situation detection equipment 
according to claim 1 to 12. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the perimeter 



situation detection equipment and the storage which can apply to the car 
follow-up system and alarm which used for example, the FMCW radar 
installation, for example, can perform the self-lane judging of a 
precedence vehicle. 
[0002] 

[Description of the Prior Art] In the car follow-up system which 
performs conventionally control which follows a self-car on a precedence 
vehicle, the precedence **** lane judging (it is only described as a 
self-lane judging below) which judges whether a precedence vehicle is 
running in a self-lane is performed. 

[0003] This self-lane judging made it the decision criterion whether for 
the location of a precedence vehicle that presumed transit on the street 
and a self-car to have existed in the same way using the information 
from a steering sensor, a yaw rate sensor, etc. generally by judging 
whether the lane the self-car is running is a straight line, or it is a 
curve way. 

[0004] However, by this approach, although the present straight-line way 
was [ be / it ] under transit, since the front could not be a curve way, 
or it was not able to ask for a presumed transit way correctly the case 
of that reverse case, and when it is the curve way where curvatures 
differ, it might carry out the misjudgment law of the self-lane judging 
of a precedence vehicle. A steering sensor and a yaw rate sensor are the 
information showing the behavior of a current self-car, and this is 
because the configuration of the road which will advance from now on 
cannot be taken into consideration. 

[0005] The method of presuming a road configuration is proposed from the 
physical relationship of a road installation reflector (reflector), 
using a laser radar as this cure (refer to JP, 6-195600, A) . 
[0006] 

[Problem(s) to be Solved by the Invention] However, there is a problem 
like the following ** - ** also by the approach mentioned above, and it 
is not necessarily desirable. 

** Since the road installation reflector does not exist in all roads, 
only when restricted, it can use. 

[0007] ** With said technique, although the radius of curvature of a 
road is searched for from spacing of a road installation reflector, 
since the highway is designed by the clothoid curve from which curvature 
changes, if the self-lane judging of a precedence vehicle is performed 
with single curvature, generally an error will become large again. 
** Further, although said technique is a technique which used the laser 
radar, it cannot apply this to the car using an electric-wave type radar, 



but is inferior to versatility. That is, the bearing accuracy of an 
electric-wave type radar is not high compared with a laser radar, and it 
is difficult for reflective level to change depending on the include 
angle of an object and a radar, or for the multi-pass phenomenon by the 
multiple echo of an electric wave to arise, and to draw a curve to the 
extent that a road configuration is presumed. Even if especially the 
transit environment of an automobile is filled with metal objects, such 
as a guard rail, the pole, a bridge, and an indicator, and plots all the 
things that approach, without taking the burden of data processing into 
consideration, it cannot draw the curve by the road-side object. 
[0008] This invention aims at offering the perimeter situation detection 
equipment and the record medium which can be made in order to solve said 
trouble, can presume the distance of a self-car, or a precedence vehicle 
and the quiescence object of the side, for example, can perform the 
self-lane judging of a precedence vehicle more correctly. 
[0009] 

[Means for Solving the Problem] (1) A storage means to memorize the 
information on the location of quiescence **** ahead of a self-car that 
invention of claim 1 was obtained by the radar installation, A presumed 
means to presume the location of current quiescence **** based on the 
information on the location of quiescence **** of said memorized past, 
and the run state of the self-car it ran in the meantime, Let the 
perimeter situation detection equipment characterized by having a 
detection means to detect the side distance of a current self-car and 
quiescence **** of the side, based on the information on the location of 
said presumed quiescence **** be a summary. 

[0010] For example, the information is memorized when the information on 
the location (for example, distance and bearing) of quiescence **** 
ahead of a self-car is acquired using a FMCW radar installation. Then, 
when a self-car carries out predetermined distance transit, for example, 
it presumes in which location quiescence **** memorized at the location 
of current quiescence i. e. , the past, is now based on the run 

state. Therefore, based on this presumed location, the side distance of 
the present self-car and quiescence **** of that side can be found. 
[0011] That is, in this invention, side distance with quiescence **** in 
the present self-car can be found using the data of the past quiescence 
****. Therefore, an accurate self-lane judging can be performed by using 
this side distance. 

(2) Invention of claim 2 chooses quiescence **** of the predetermined 
range based on the die length of the travelling direction of a self-car 
among said presumed quiescence ****, and makes a summary said perimeter 



situation detection equipment according to claim 1 characterized by 
detecting the side distance of a current self-car and quiescence **** of 
that side based on the information on the location of this selected 
quiescence ****. 

[0012] In this invention, since quiescence **** in the range (for 
example, twice) made a little longer than a self-car is chosen based on 
the die length of the cross direction of a self-car and side distance is 
found based on the data of the quiescence ****, the precision of the 
side distance of a self-car becomes high. 

(3) Invention of claim 3 classifies quiescence **** of right and left of 
said self-car, and makes a summary said perimeter situation detection 
equipment according to claim 1 or 2 characterized by finding side 
distance for every quiescence ****. 

[0013] when finding side distance and quiescence **** is in right and 
left of a road, each side distance (right-hand side side distance, left- 
hand side side distance) from quiescence **** of each right and left to 
a self-car can be found by distinguishing quiescence **** on either side. 
Thereby, it is correctly detectable in which location of a lane a self- 
car is. 

[0014] (4) A storage means to memorize the information on the location 
of quiescence **** ahead of a self-car that invention of claim 4 was 
obtained by the radar installation, A presumed means to presume the 
location of current quiescence **** based on the information on the 
location of quiescence **** of said memorized past, and the run state of 
the self-car it ran in the meantime, Let the perimeter situation 
detection equipment characterized by having a detection means to detect 
the distance of a current precedence vehicle and quiescence **** of the 
side, based on the information on the location of said presumed 
quiescence ****, and the information on the location of the precedence 
vehicle at the time of presumption be a summary. 
[0015] For example, the information is memorized when the side of 
precedence vehicles, such as the location of quiescence **** ahead of a 
self-car, for example, distance, and bearing, and the information on the 
cross direction are acquired using a FMCW radar installation. Then, when 
a self-car carries out predetermined distance transit, for example, it 
presumes in which location quiescence **** memorized at the location of 
current quiescence ****, i. e. , the past, is now based on the run state. 
Therefore, based on the information on the location of this presumed 
quiescence ****, and the information on the location of the precedence 
vehicle at that presumption time, the side distance of the present 
precedence vehicle and quiescence **** of that side can be found. 



[0016] That is, in this invention, side distance with quiescence **** in 
the present precedence vehicle can be found using the data of the past 
quiescence ****. Therefore, an accurate self-lane judging can be 
performed by using this side distance. 

(5) Invention of claim 5 is equipped with a 1st selection means choose 
quiescence **** of the predetermined range based on the die length of 
the travelling direction of ****** among said presumed quiescence ****, 
and makes a summary said perimeter situation detection equipment 
according to claim 4 characterized by to detect the side distance of a 
current precedence vehicle and quiescence **** of that side based on the 
information on the location of this selected quiescence ****. 

[0017] In this invention, since quiescence **** in the range (for 
example, twice) made a little longer than a precedence vehicle is chosen 
based on the die length of the cross direction of a precedence vehicle 
and side distance is found based on the data of the quiescence ****, the 
precision of the side distance of a precedence vehicle becomes high. 

(6) Invention of claim 6 is equipped with a 2nd selection means choose 
quiescence **** which is near the distance of a current precedence 
vehicle further among quiescence **** ahead of the self-car obtained by 
the radar installation, and makes a summary said perimeter situation 
detection equipment according to claim 4 or 5 characterized by to detect 
the side distance of a current precedence vehicle and quiescence **** of 
that side based on the information on the location of this selected 
quiescence ****. 

[0018] In this invention, the side distance of a precedence vehicle can 
be found using the data of quiescence **** obtained now. In using 
especially both the data of the past quiescence ****, and the data of 
quiescence **** obtained now, the precision of the side distance of a 
precedence vehicle improves further. 

(7) Invention of claim 7 classifies quiescence **** of right and left of 
said precedence vehicle, and makes a summary said perimeter situation 
detection equipment according to claim 4 to 6 characterized by finding 
side distance for every quiescence ****. 

[0019] when finding side distance and quiescence **** is in right and 
left of a road, each side distance (right-hand side side distance, left- 
hand side side distance) from quiescence **** of each right and left to 
a precedence vehicle can be found by distinguishing quiescence **** on 
either side. Thereby, it is correctly detectable whether a precedence 
vehicle is located in which location of a lane. 

[0020] (8) Invention of claim 8 makes a summary said perimeter situation 
detection equipment according to claim 4 to 7 characterized by using 



this presumed transit curve and amending the side distance of said 
precedence vehicle, when detecting the revolution condition of a car and 
asking for the presumed transit curve of a road. 

[0021] Although an error with an actual transit way may become large 
only by asking for a presumed transit curve like the former only based 
on the output of a yaw rate sensor, it can ask for a much more exact 
presumed transit curve by amending a presumed transit curve using the 
side distance of a precedence vehicle like this invention. 
[0022] (8) The side distance of the self-car and quiescence **** from 
which invention of claim 9 was obtained by said detection means 
according to claim 1 to 3, Let the perimeter situation detection 
equipment characterized by performing the self-lane judging of whether 
the precedence vehicle is running the lane which a self-car is running 
at least using one side be a summary among the side distance of the 
precedence vehicle and quiescence **** which were obtained by said 
detection means according to claim 4 to 7. 

[0023] In this invention, since a self-lane judging is performed using 
an exact side distance of a self-car, and an exact side distance of a 
precedence vehicle, the precision of a self-lane judging improves 
greatly. 

(10) Let said perimeter situation detection equipment according to claim 
9 characterized by judging with invention of claim 10 having the 
difference of the side distance of said precedence vehicle, and the side 
distance of said self-car on the lane as a self-car where said 
precedence vehicle is the same in the case of the predetermined range be 
a summary. 

[0024] It judges with this invention being the object which illustrated 
the self-lane judging of said claim 9, and the difference of the side 
distance of a precedence vehicle and the side distance of a self-car 
having a precedence vehicle on a self-lane here in the case of the 
predetermined range. 

Invention of claim 11 (11) Said radar installation While generating the 
sending signal which a frequency fluctuates gradually, receiving 
periodically a transmitting means to transmit as a radar wave, and said 
radar wave reflected by the target and generating an input signal by 
predetermined modulation width of face While going up from the uphill 
beat signal at the time of the going-up modulation in which a receiving 
means to mix this input signal with said sending signal, and to generate 
a beat signal, and the frequency of said sending signal rise and 
creating a spectrum A spectrum creation means get down, get down at the 
time of a modulation, gets down from a beat signal, and create a 



spectrum by which the frequency of said sending signal descends, A 
detection means to compare said going-up spectrum and the peaks to which 
it gets down, the predetermined frequency shift-amount shift of one [ at 
least ] peak of a spectrum is carried out, and both spectrums correspond, 
and to detect the migration condition of said target, Let said perimeter 
situation detection equipment according to claim 1 to 10 characterized 
by being a ******** FMCW radar installation be a summary. 
[0025] This invention illustrates a radar installation and the FMCW 
radar installation with measurable distance and relative velocity with a 
target is mentioned here. In this invention, the sending signal which 
frequency modulation is carried out and a frequency fluctuates gradually 
for example, with a triangular wave modulating signal is generated, and 
it transmits as a radar wave, and while a transmitting means receives 
the radar wave in which the receiving means was reflected by the target 
and generates an input signal, it mixes this input signal with a sending 
signal, and generates a beat signal, 

[0026] And while a spectrum creation means creates the going-up spectrum 
which has two or more spectrum peaks by the frequency analysis by the 
well-known Fourier transform from the uphill beat signal at the time of 
the going-up modulation in which the frequency of a sending signal rises, 
the going-down spectrum at the time of a modulation to which the 
frequency of a sending signal descends and which has two or more 
spectrum peaks similarly from a beat signal by getting down is created 
by getting down. 

[0027] Next, only a frequency shift amount makes it move so that a 
detection means may carry out the predetermined frequency shift amount 
at least of one side among the peak of an uphill spectrum, and the peak 
of a going-down spectrum, for example, may get down, and may go up a 
spectrum and it may be in agreement with a spectrum, each peak is 
compared, and the migration condition of a target is detected. 
[0028] Thus, in this invention, distance and relative velocity with a 
target are detectable by using a FMCW radar installation. 
(12) A two or more shift-amounts setting means to set up two or more 
frequency shift amounts in consideration of the error of measurement in 
case invention of claim 12 sets up said frequency shift amount further 
based on the rate of the car carrying said FMCW radar installation, Said 
going-up spectrum corresponding to said each set-up frequency shift 
amount, and an evaluation means to get down and to perform evaluation of 
whenever [ spectral match ] for every spectrum, A decision means to 
determine the highest frequency shift amount of whenever [ said spectral 
match ] based on said evaluation result, Let said perimeter situation 



detection equipment according to claim 11 characterized by being the 
FMCW radar installation equipped with said going-up spectrum and a 
quiescence judging means to get down and to perform the quiescence 
judging of said target using a spectrum corresponding to said determined 
frequency shift amount be a summary. 

[0029] A more accurate FMCW radar installation is illustrated in this 
invention. That is, in this invention, in case a frequency shift amount 
is set up with two or more shift-amounts setting means based on the rate 
of the car carrying a FMCW radar installation, in consideration of the 
error of measurement, two or more frequency shift amounts are set up. 
[0030] For example, in the former, although the frequency shift amount 
(fb2-fbl) is set up based on the following formula (A), as shown for 
example, not only in a single frequency shift amount but in the 
following formula (B), by this invention, other frequency shift amounts 
are set up in the predetermined range of the both sides of a basic 
frequency shift amount (**Dv). 
[0031] 

(fb2-fbl) = (4*VB*fO)/C — (A) 
(fb2-fbl) = (4*(VB**Dv) *f0)/C — (B) 

However, in the beat frequency (getting down beat frequency) of the 
downward section, and VB, whenever [ self-vehicle speed ], fO expresses 
the center frequency of a sending signal, and C expresses [ fbl / the 
beat frequency (uphill beat frequency) of a rising limb, and fb2 ] the 
velocity of light. 

[0032] Next, with an evaluation means, it had been corresponded to each 
frequency shift amount, and evaluation of whenever [ spectral match ] is 
performed for every spectrum and going-down spectrum. For example, it 
gets down, and only a certain frequency shift amount shifts a spectrum, 
it gets down with each peak of an uphill spectrum in this condition, and 
each peak of a spectrum evaluates whether in the amplitude or a phase, 
it is how much in agreement (whenever [ spectral match ]). 
[0033] And based on this evaluation result, the highest frequency shift 
amount of whenever [ spectral match ] determines to be a true frequency 
shift amount with little effect of the error of a speed sensor etc. with 
a decision means. That is, since it gets down with each peak of an 
uphill spectrum and the thing which has a large gap of each peak of a 
spectrum is considered that the effect of various kinds of errors is 
large, it chooses here noting that what has whenever [ both spectrins' 
coincidence / higher ] has less effect of with error. 

[0034] Next, it had been corresponded to the true frequency shift amount, 
and it gets down, and to a spectrum, with a quiescence judging means, 



the quiescence judging means of whether a spectrum and the target 
corresponding to each peak are quiescence objects is performed, and a 
quiescence object is detected. Thus, in this invention, two or more 
frequency shift amounts are set up, out of it, a true frequency shift 
amount is calculated and the quiescence judging of a target is performed 
using the spectrum corresponding to that true frequency shift amount. 
[0035] that is, when other mounted computers are calculating whenever 
[ self-vehicle speed ] Under the effect of communication link delay and 
filtering, since the delay of whenever [ actual self-vehicle speed ] 
arises and an error is in the speed sensor itself By giving width of 
face beforehand to a frequency shift amount, and choosing and using the 
optimal frequency shift amount out of it like this invention, the error 
of a speed sensor etc. can be eliminated and a quiescence object can be 
correctly judged out of many targets. 

[0036] Therefore, the detection of side distance and the self-lane 
judging which were mentioned above can be performed with a much more 
sufficient precision by using the data of this exact quiescence object. 
(13) Invention of claim 13 makes a summary the record medium 
characterized by having memorized a means to perform processing by said 
perimeter situation detection equipment according to claim 1 to 12. 
[0037] That is, if means, such as a program which can perform processing 
of the perimeter situation detection equipment mentioned above, are 
memorized, there will be especially no limitation. For example, as a 
record medium, various kinds of record media, such as an electronic 
control constituted as a microcomputer, a microchip, a floppy disk, a 
hard disk, and an optical disk, are mentioned. 
[0038] 

[Embodiment of the Invention] Below, the example (example) of the 
gestalt of operation of the perimeter situation detection equipment of 
this invention is explained with a drawing. 

(Example) The perimeter situation detection equipment of this example is 
constituted by the FMCW radar installation for obstruction detection, 
and one, and the signal-processing section of a FMCW radar has achieved 
the function of perimeter situation detection equipment. 
[0039] a) Drawing 1 is a block diagram showing the whole FMCW radar 
installation (it is only described as radar installation below) 
configuration used for an example. In addition, this radar installation 
is the so-called phase contrast mono-pulse radar equipment. As shown in 
drawing 1 , a radar installation 2 is emitted from the transmitter 12 
and transmitter 12 which transmit the radar wave modulated by the 
predetermined frequency according to the modulating signal Sm. While 



supplying a modulating signal Sm to a transmitter 12 with the 
transceiver section 10 which consists of receivers 14 and 16 of the pair 
which receives the radar wave reflected by the obstruction It is 
constituted by the signal-processing section 20 which performs 
processing for detecting an obstruction and judging a quiescence object 
based on the beat signal Bl of the intermediate frequency outputted from 
receivers 14 and 16, and B-2. 

[0040] And in this example, in order for the radar installation 2 
concerned to detect the obstruction ahead of an automobile, the 
transceiver section 10 is attached in the front face of an automobile, 
and the signal-processing section 20 is attached in the predetermined 
location the vehicle interior of a room or near the vehicle room. In 
addition, the signal acquired from other sensors inputs into the signal- 
processing section 20 constituted as a microcomputer. For example, the 
signal which shows the vehicle speed from speed sensor 21a inputs, the 
signal which shows a steering angle from steering sensor 21b inputs, and 
the signal which shows yaw REIT0 from yaw rate-sensor 21c inputs. 
[0041] Voltage controlled oscillator (VCO) 12b to which a transmitter 12 
generates the RF signal of a millimeter wave band as a sending signal 
first here, Modulator (MOD) 12a which changes a modulating signal Sm 
into the adjustment level of voltage controlled oscillator 12b, and is 
supplied to voltage controlled oscillator 12b, It is constituted by the 
power distribution units (COUP) 12c and 12d which generate the local 
signal which carries out the power distribution of the sending signal 
from voltage controlled oscillator 12b, and is supplied to each 
receivers 14 and 16, and transmitting antenna 12e which emits a radar 
wave according to a sending signal. 

[0042] Moreover, mixer 14b with which a receiver 14 mixes the local 
signal from 12d of power distribution units from receiving-antenna 14a 
which receives a radar wave, and receiving-antenna 14a to an input 
signal, Low pass filter 14d which removes an unnecessary high frequency 
component from the output of preamp 14c which amplifies the output of 
mixer 14b, and preamp 14c, and extracts the beat signal Bl which is the 
difference component of the frequency of a sending signal and an input 
signal, The beat signal Bl is looked like [ postposing amplifier 14e 
amplified to required signal level ], and it is constituted more. In 
addition, the receiver 16 is carrying out the completely same 
configuration (14a-14e correspond to 16a-16e) as a receiver 14, receives 
supply of a local signal from power distribution unit 12c, and outputs 
beat signal B-2. And a receiver 14 is called the receiving channel CHI, 
and a receiver 16 is called the receiving channel CH2. 



[0043] The triangular wave generator 22 which the signal-processing 
section 20 is started by the seizing signal CI, and, on the other hand, 
generates the triangular wave-like modulating signal Sm, A/D converters 
24a and 24b which are started by the seizing signal C2 and change the 
beat signal Bl from receivers 14 and 16, and B-2 into digital data Dl 
and D2, It is constituted focusing on CPU26a, R0M26b, and RAM26c, 
seizing signals CI and C2 are sent out, and the triangular wave 
generator 22 and A/D converters 24a and 24b are operated. Based on the 
digital data Dl and D2 obtained through A/D converters 24a and 24b with 
it, the microcomputer 26 of the common knowledge which performs 
obstruction detection processing (it mentions later) in which detect 
distance with an obstruction, relative velocity, and bearing of an 
obstruction, and a quiescence object is judged, and the processing unit 
28 which performs the operation of a fast Fourier transform (FFT) based 
on the command of a microcomputer 26 are resembled, and it is 
constituted more. 

[0044] In addition, if actuation is started with a seizing signal C2, 
while carrying out A/D conversion of the beat signal Bl and B-2 for 
every predetermined time interval and writing in the predetermined field 
of RAM26c, after ending the A/D conversion of the count of predetermined, 
A/D converters 24a and 24b set the ending flag (not shown) set up on 
RAM26c, and they are constituted so that actuation may be suspended. 
[0045] When the triangular wave generator 22 is started and a modulating 
signal Sm is inputted into voltage controlled oscillator 12b through 
modulator 12a by the seizing signal CI, and voltage controlled 
oscillator 12b according to the wave-like going-up inclination of the 
shape of a triangular wave of a modulating signal Sm, predetermined 
comes out comparatively, a frequency increases (this section is 
henceforth called a rising limb), and the sending signal modulated so 
that a frequency might decrease according to the downhill grade which 
follows it (this section is henceforth called the downward section) is 
outputted. 

[0046] Drawing 2 is an explanatory view showing the modulation condition 
of a sending signal. As shown in drawing 2 , it becomes irregular so 
that the frequency of a sending signal may fluctuate only **F with a 
modulating signal Sm at the period of 1/fm, and the center frequency of 
the change is fO. In addition, the frequency is modulated at intervals 
of 100ms because obstruction detection processing mentioned later is 
performed in a cycle of 100ms and a seizing signal CI is generated in 
the processing. 

[0047] The radar wave according to this sending signal is sent out from 



a transmitter 12, and the radar wave reflected in the obstruction is 
received by receivers 14 and 16. And in receivers 14 and 16, the beat 
signal Bl and B~2 are generated by mixing the input signal outputted 
from receiving antennas 14a and 16a, and the sending signal from a 
transmitter 12. In addition, an input signal receives a doppler shift 
according to this, when a radar wave is delayed [ as opposed to / only 
in the time amount to which even an obstruction goes and comes back to 
between / a sending signal ] and relative velocity is between 
obstructions. For this reason, the beat signal Bl and B-2 become a thing 
containing this delay component fr and the Doppler component fd. 
[0048] And as shown in drawing 3 , sequential storing of the digital 
data Dl which carries out A/D conversion of the beat signal Bl by A/D- 
converter 24a, and becomes is carried out at the data block DB1 on 
RAM26c, and DB2, and, on the other hand, the digital data D2 which comes 
to carry out A/D conversion of beat signal B-2 by A/D-converter 24b is 
similarly stored in data blocks DB3 and DB4. By the way, while A/D 
converters 24a and 24b are started with starting of the triangular wave 
generator 22 and the modulating signal Sm is outputted, in order to 
perform A/D conversion of the count of predetermined, The downward 
section data corresponding to the downward section of a sending signal 
will be stored in data block DB2 by which the rising limb data 
corresponding to the rising limb of a sending signal are stored in the 
data blocks DB1 and DB3 in which the data of the number of the first 
half are stored, and the data of the number of the second half are 
stored in them, and DB4. 

[0049] Thus, the data stored in each data blocks DB1-DB4 are processed 

with a microcomputer 26 and a processing unit 28, and are used for 

detection of an obstruction and a quiescence object. 

b) Next, explain the obstruction detection processing performed with a 

microcomputer 26 with reference to the flow chart of drawing 4 . In 

addition, this obstruction detection processing is started in a cycle of 

100ms. 

[0050] If this processing is started as shown in drawing 4 , first, by 
step 110, a seizing signal CI is outputted, the triangular wave 
generator 22 is started, at continuing step 120, while clearing the 
ending flag on RAM26c, a seizing signal C2 will be outputted and A/D 
converters 24a and 24b will be started. 

[0051] Thereby, while the radar wave by which frequency modulation was 
carried out is transmitted, by receiving the radar wave reflected with 
the obstruction, the beat signal Bl and B-2 which are outputted from 
receivers 14 and 16 are changed into digital data Dl and D2 through A/D 



converters 24a and 24b by the transmitter 12 which received the 
modulating signal Sm from the triangular wave generator 22, and are 
written in RAM26c by it. 

[0052] At continuing step 130, it judges whether A/D conversion was 
completed by investigating the ending flag on RAM26c. And if the ending 
flag is not set, A/D conversion stands by by repeating and performing 
this step 130 as what is not ended, and if the ending flag is set, on 
the other hand, A/D conversion will shift to step 140 as what was ended. 
[0053] At step 140, sequential selection of any one of the data blocks 
DB1-DB4 on RAM26c is made, the data of the data block DBi (i=l-4) are 
inputted into a processing unit 28, and the operation of FFT is 
performed. In addition, in order that the data inputted into a 
processing unit 28 may control the side lobe which appears by the 
operation of FFT, windowing of the common knowledge which used the 
Hanning aperture, the vent, etc. is performed. And the complex vector 
for every frequency is acquired as this result of an operation. 
[0054] At step 150, based on the amplitude of a frequency component 
which the complex absolute value of a vector, i. e. , the complex vector, 
shows, all the frequency components (it is called a peak frequency 
component below) that serve as a peak on frequency spectrum are detected, 
the frequency is specified as a peak frequency, and it progresses to 
step 160. In addition, what is necessary is to calculate the variation 
of the amplitude to a frequency one by one, and just to specify the 
frequency as the detection approach of a peak, as what has a peak in the 
frequency which the sign of variation reverses before and behind that, 
for example. 

[0055] At step 160, the phase of the peak frequency component specified 
at step 150 is computed. This phase has a complex vector equal to a real 
number shaft and the include angle to make, and is simply called for 
from a complex vector. At continuing step 170, if it judges whether 
there is an unsettled data block DBi and there is an unsettled thing, it 
will return to step 140, and if processing of steps 140-160 is performed 
and there is no unsettled thing on the other hand about the unsettled 
data block DBi, it will shift to step 180. 

[0056] In addition, it is based on the data stored in each data blocks 
DB1-DB4 as a result of processing of the above-mentioned step 140-170. 
While the beat frequency f21 and f22 in the rising limb and the downward 
section of beat signal B-2 from the beat frequency fll and fl2 in the 
rising limb and the downward section of the beat signal Bl from the 
receiving channel CHI and the receiving channel CH2 is called for The 
phases phill, phil2, phi21, and phi22 of these frequency components will 



be called for. 

[0057] In continuing step 180, the phase contrast deltaphij (1 j= 2) of 
the beat frequency component between each receiving channels CH [ CHI 
and ] 2 is computed by the following formula (1) for every rising limb 
and downward section. 
Deltaphi j=philj-phi2j — (1) 

At continuing step 190, from the phase contrast delta phil and delta 
phi2 computed at step 180, suitably, either is chosen as phase contrast 
deltaphi for bearing calculation, and the bearing theta of an 
obstruction is computed using the following formula (2) based on this 
selected phase contrast deltaphi. 
[0058] 

theta=** p hi*lambda/(2 pi*D) ~ (2) 

However, the distance D with an obstruction is computed by lambda using 
the wavelength of a reflected wave and D using the following formula (3) 
for each receiving channel CHi of every (1 i= 2) at the distance **** 
step 200 with an obstruction from the beat frequency fbl and fb2 of a 
rising limb and the downward section. 
[0059] 

D=(C/(8***F*fm)) * (fbl+fb2) — (3) 

however, **F — the frequency of a sending signal — a variation rate — 
width of face (frequency a variation rate width of face) and fm — the 
repeat frequency of a triangular wave — In C, the velocity of light and 
fbl the beat frequency (getting down beat frequency) of the downward 
section, and C for the beat frequency (uphill beat frequency) of a 
rising limb, and fb2 at the velocity-of-light **** step 210 Similarly, 
the relative velocity V with an obstruction is computed by using the 
following formula (4) to each receiving channel CHi of every (1 i= 2) 
from the beat frequency fl and f2 of a rising limb and the downward 
section. 
[0060] 

V=(C/(4*fO)) * (fb2-fbl) — (4) 

However, since distance D and relative velocity V are computed, 
respectively every center frequency of a sending signal, in addition 
channels CH [ CHI and ] 2, fO chooses either. 

[0061] At continuing step 220, quiescence object judging processing in 
which it judges whether a target is a quiescence object is performed, 
and this processing is once ended so that it may explain in full detail 
behind. At continuing step 230, using the data judged that are a 
quiescence object at said step 220, by performing a self-lane judging, 
precedence vehicle selection processing which chooses the precedence 



vehicle on the same lane is performed, and this processing is once ended 
so that it may explain in full detail behind. 

[0062] c) Next, explain briefly the basic principle of the quiescence 
object judging processing performed at said step 220. 

(i) Procedure [ of calculation of a frequency shift amount ]**-** are 
explained first. 

** Set up the fundamental-frequency shift-amount operation expression 
(5) which computes a fundamental-frequency shift amount (basic shift 
amount) using VB etc. whenever [ self-vehicle speed ]. 
[0063] 

Basic shift amount = (fb2-fbl) = (4*VB*fO)/C — (5) 
However, uphill beat frequency and fb2 get down from fbl, and beat 
frequency and VB perform amendment of C corresponding [ fO ] to theta 
whenever [ velocity-of-light ** next beam angle / of laser equipment 
12 ] having corresponded [ the center frequency of a sending signal ] 
whenever [ self-vehicle speed ]. 

[0064] Here, the following formula (6) for the 1st amendment which 
seasoned the basic shift amount with the include-angle correction factor 
(COStheta) is set up. 

After [ the 1st amendment ] shift amount = (4*C0S (theta) *VB*f0) /C — 
(6) 

** Next, perform amendment which considered the response delay of a 
speed sensor. 

[0065] Here, response delay is set up as a rate delay value Dv. 
Therefore, the following formula for the 2nd amendment (7) is set up 
using this value. 

After [ the 2nd amendment ] shift-amount = (4*C0S (theta) *(VB**Dv) *f0) 
/C - (7) 

(ii) Next, the evaluation approach by the performance index is explained. 
[0066] Here, using two or more frequency shift amounts calculated by 
said formula (7), the spectrum of the downward section is shifted 
respectively and the comparison of whenever [ with the spectrum of a 
rising limb / coincidence ] is performed. 

** In this example, in order to calculate the optimal frequency shift 
amount out of two or more frequency shift amounts, use the following 
performance index. 

[0067] As shown in the following formula (8) and (9), not only the 
amplitude of a spectrum peak but the phase contrast which shows the 
bearing information acquired with the phase contrast mono-pulse radar is 
used for this performance index. 

Amplitude evaluation value =| (rising limb peak level-downward section 



peak level) 

/rising limb peak level | — (8) 

Phase contrast evaluation value = | rising limb phase contrast + 
downward part phase reference | — (9) 

And let die-length |****| of pricing vector **** which has [ said 
amplitude evaluation value ] the X-axis for a Y-axis and a phase 
contrast evaluation value be an evaluation value. 
[0068] Next, as shown in the following type (10), also about the 
frequency of not only the peak frequency component made into the purpose 
but its near, it asks for evaluation value |****| similarly, and asks 
for those sums (near sum Sum2). 

Near sum Sum2= | **** (p-n) | + |****( p - n +1) 1+ ~ +|****(p) |+ ~ 
+|****(p+n) | — (10) 

However, P; (sequence of peak to evaluate is shown) peak frequency 
number, n; nearby width of face (when near is classified into n pieces) 
And the evaluation value Sum2 is computed [ near each peak frequency 
component ] to going up and the going-down spectrum corresponding to 
each frequency shift amount. 

[0069] ** Next, like the following type (11), total each near sum Sum2 

and ask for the whole spectrum sum Suml for every frequency shift amount, 

after asking for the near sum Sum2 about said each spectrum peak. 

The sum Sum2 near whole spectrum sum Suml=sigma — (11) 

And each of this whole spectrum sum Suml (|****|) makes the smallest 

frequency shift amount the true frequency shift amount TSn. 

[0070] (iii) Next, the separation approach of a migration object and a 

quiescence object using the true frequency shift amount TSn is explained. 

Here, a migration object and a quiescence object are judged by whenever 

[ spectrum' s which shifted only this frequency shift amount' s 

coincidence ]. 

[0071] When the near sum Sum2 of a certain spectrum peak is below the 
threshold Thp, about bearing (phase contrast) of a peak level and a beam, 
it considers that the peak of a rising limb and the downward section is 
in agreement, and, specifically, quiescence object judging that the 
congruous peaks are quiescence objects is performed. On the other hand, 
when the near sum Sum2 of a certain spectrum peak exceeds a threshold 
Thp, it is judged as the combination of the peak by the combination of 
the peak of a migration object and a quiescence object, or the noise, 
and a quiescence object judging is not performed. 

[0072] (iv) Next, the synthetic peak judging of said migration object 
and quiescence object is explained. Since the peak location which will 
appear after **t according to the movement condition of that migration 



object is predicted about the peak judged last time to be a migration 
object, the migration object prediction flag which shows this prediction 
location is set up. Therefore, when a quiescence object judging is 
carried out temporarily and the migration object prediction flag has 
left, it judges with it being the synthetic peak of a migration object 
and a quiescence object, and a quiescence object judging is not 
performed. 

[0073] d) Next, explain the quiescence object judging processing of said 
step 220 performed based on said principle based on the flow chart of 
drawing 5 . This processing is processing for judging whether the 
spectrum peak of the obstruction (target) recognized by the radar 
installation 2 based on the principle mentioned above is a thing 
applicable to a quiescence object. 

[0074] First, the width of face of the after [ the 2nd amendment ] shift 
amount which amended the basic shift amount at step 300 of drawing 5 
based on said formula (7) set up in the procedure of the aforementioned 
## - **, i. e. , a frequency shift amount, is determined. At continuing 
step 310, for example sequentially from the going-down spectrum 
corresponding to shift width-of-face Sn-1, it gets down and the 
frequency shift of spectrum ** is performed. 

[0075] At continuing step 320, sequential calculation of evaluation 
value |****| [ / near the peak (therefore peak frequency component) ] is 
carried out based on said formula (8) and (9) to the predetermined peak 
which should perform the evaluation in the spectrum which carried out 
the frequency shift at said step 310. 

[0076] At continuing step 330, the near sum Sum2 of the peak is computed 
by totaling evaluation value |****| near the predetermined peak computed 
at said step 320 based on said formula (10). At continuing step 340, it 
judges whether processing of calculation of the sum Sum2 ended only the 
number of the peaks which wish to judge soon. For example, in the 
spectrum of shift width-of-face Sn~l, it judges whether each near sum 
Sum2 was altogether computed about each peak. If affirmative judgment is 
carried out here, it will progress to step 350, and if negative judgment 
is carried out on the other hand, calculation of the evaluation value 
|****| and the near sum Sum2 of return and other peaks will be carried 
out to the processing after said step 320. 

[0077] At step 350, by said steps 320-340, since calculation of the near 
sum Sum2 of all peaks was completed, based on said formula (11), the 
whole spectrum sum Suml is computed by totaling them. At continuing step 
260, it judges whether the count shift of shift width of face was 
carried out. For example, when a frequency shift amount has Sn~l, Sn, 



and three kinds of Sn+1, it judges whether in each frequency shift 
amount, the operation of whole spectrum sum Suml grade mentioned above 
was performed. If affirmative judgment is carried out here, it will 
progress to step 370, and if negative judgment is carried out on the 
other hand, it will return to the processing after step 310. 
[0078] At step 370, the value of all the whole spectrum sums Suml is 
compared, and let the frequency shift amount corresponding to the 
smallest value be the true frequency shift amount TSn. At continuing 
step 380, the near sum Sum2 of a predetermined peak judges whether it is 
no below the threshold Thp about the spectrum which carried out the 
frequency shift in a true frequency shift amount. If affirmative 
judgment is carried out here, it will progress to step 390, and if 
negative judgment is carried out on the other hand, it will progress to 
step 420. 

[0079] At step 420, the migration object flag which shows that it is a 
migration object is set, and it progresses to step 430 noting that the 
object indicator applicable to the peak is a migration object, since the 
near sum Sum2 of a peak is larger than a threshold Thp (i. e. , since 
whenever [ evaluation coincidence ] is low for judging with a quiescence 
object) . 

[0080] On the other hand, at step 390, it judges whether the migration 
object prediction flag is set to the location of the peak. If 
affirmative judgment is carried out here, it will progress to step 410, 
and on the other hand, if negative judgment is carried out, it will 
progress to step 400. At step 410, since the migration object prediction 
flag is set, the peak judges that it is the synthetic peak of a 
quiescence object and a migration object, sets the synthetic peak flag 
which shows a synthetic peak, and progresses to step 430. 
[0081] On the other hand, at step 400, since the migration object 
prediction flag is not set (i. e. , since the sum Sum2 is below the 
threshold Thp soon and the migration object prediction flag is not set), 
the peak judges that it is the peak of a quiescence object, sets the 
quiescence object flag which shows a quiescence object, and progresses 
to step 430. 

[0082] At step 430, it judges whether the processing in said steps 380- 
410, i. e. , judgment processing of what the peak means, ended only the 
number of the peaks which wish to judge. If negative judgment is carried 
out here, the processing after said step 380 will be repeated, and if 
affirmative judgment is carried out on the other hand, this processing 
will once be ended. 

[0083] Thereby, it can judge correctly whether it is a quiescence object 



to all targets. That is, quiescence **** ahead of a self-car can be 
recognized correctly. 

e) Next, give sequential explanation about the principle and procedure 
of precedence vehicle selection processing of said step 230 which are 
the important section of this example. 

[0084] (i) Current quiescence object selection (precedence vehicle) 
First, as shown, for example in drawing 6 , quiescence **** sSOn near 
distance Dt of a precedence vehicle is chosen now among quiescence **** 
SOn detected by the quiescence object judging processing mentioned above. 
That is, the thing near a precedence vehicle among momentary quiescence 
**** SOn accepted to be quiescence objects at present is set to sSOn. 
[0085] Since the distance Dt with a precedence vehicle is the distance 
to the car posterior part which a beam hits, it is set up with the 
vehicle length Lc as a model, and, specifically, sets up Dt+0. 5Lc as the 
car center distance. And the quiescence object which exists in the width 
of face of **0. 5Lw is chosen from the car center distance. 
[0086] In addition, though natural, since a beam does not hit a self-car, 
all the quiescence objects in this case are quiescence objects ahead of 
a self-car. Moreover, in order to distinguish a precedence vehicle and a 
self-car, like MsSOp, T and M are attached and presumed quiescence **** 
near [ which TsSOn(s) and mentions quiescence **** near the precedence 
vehicle later ] the self-car is distinguished if needed. 
[0087] Furthermore, Lw is somewhat set up greatly from Lc (to for 
example, twice). Moreover, momentary quiescence **** SOn is memorized in 
preparation for next use. 

(ii) The current position of the past quiescence object is presumed (a 
precedence vehicle and self-car). 

The current position of quiescence **** is presumed from the location 
(momentary quiescence object in the past memorized in the aforementioned 
**) of quiescence **** detected in the past, the location of a self-car, 
the self-vehicle speed, and a motion vector. That is, it asks for 
presumed quiescence **** SOp. 

[0088] For example, in drawing 6 , quiescence **** shown by ** is 
presumed quiescence **** SOp presumed based on the past data, though 
natural, since the beam of the present radar installation 2 is out of 
range. In addition, in drawing 6 , presumed quiescence **** of a beam 
within the limits is omitted. If a part for yaw angle change of a self- 
vehicle is set to deltatheta [rad], it will ask for the prediction 
location after deltaT of the quiescence object which existed in distance 
R from the self-car when self-vehicle yaw REITO calculated from the 
steering sensor and the yaw rate sensor was specifically set to beta 



from the following formula (12). 
[0089] 

deltatheta=beta*deltaT — (12) 

Therefore, a part for the x direction change delta x from the following 
type (13) and (14) and direction change part [ of y ] deltay can be 
found. 

deltax[m] =R-R*cos (deltatheta) — (13) 
deltay [m] =R*sin (deltatheta) — (14) 

Therefore, the location after deltaT of quiescence **** can be presumed 
from this deltax and delta y. That is, it can ask for presumed 
quiescence **** SOp by these operations. In addition, the thing of the 
side of a precedence vehicle and the thing of the side of a self-car are 
included in presumed quiescence **** SOp called for by the operation. 
[0090] (iii) Presumed quiescence object selection (precedence vehicle) 
The quiescence object sSOp which exists in the width of face of **0. 5Lw 
from the car center distance of a precedence vehicle is chosen from 
presumed quiescence **** SOp. Therefore, as shown in drawing 7 , the 
thing sSOp (TsSOp; illustration -) chosen from presumed quiescence **** 
SOp presumed from the data of the thing sSOn (TsSOn; illustration 0) 
chosen as the side of a precedence vehicle from quiescence **** SOn of 
the moment of carrying out (i) ****, and the past (iii) lives together. 
[0091] (iv) Right-and-left grouping (precedence vehicle) 
The grouping of said sSOn and the sSOp is carried out to right and left 
a core [ a precedence vehicle ]. That is, since sSOn and sSOp are taking 
only distance with a precedence vehicle into consideration, they 
distinguish quiescence **** which exists in a road side on either side. 
[0092] (v) — the criteria horizontal location operation for every 
quiescence **** on either side of a precedence vehicle — here, in a 
precedence vehicle, to each of quiescence **** by which grouping was 
carried out to right and left, the average of the location (horizontal 
location) of the longitudinal direction of each quiescence object is 
calculated, and as shown in drawing 7 , let them be criteria horizontal 
locations (right; Txr, leftiTxl). 

[0093] However, the quiescence object which has the width of face of the 
horizontal location more than predetermined rather than the average by 
which grouping was carried out is deleted, and asks for a re-average. 
Moreover, since some which show the horizontal location far distant from 
the horizontal location of the presumed transit curve calculated using 
the steering sensor, the yaw rate sensor, etc. have a possibility that 
it may not be a road-side object, they are deleted and ask for a re- 
average. 



[0094] In addition, since there is a possibility that the dependability 
of a criteria horizontal location may fall when the number of quiescence 
**** is below predetermined, Txr and Txl are not outputted. 

(vi) Since the location of the quiescence object of the present 
longitudinal direction is undetectable with a laser radar in the case of 
the criteria horizontal location operation self-car for every quiescence 
**** of right and left of a self-car, using the past data, it asks for 
the present estimated position and it is made into presumed quiescence 
**** sSOp in a self-car (MsSOp; ** of drawing 7 (however, bullet)). 
[0095] Therefore, the criteria horizontal location (Mxr, Mxl) of 
quiescence **** of the side of the self-car shown in drawing 7 is 
computed like said precedence vehicle using this presumed quiescence 
**** sSOp. 

(vii) From the criteria horizontal location of a width-of-street 
operation precedence vehicle and a self-car, the width of street Rtw and 
Rmw is computed using the following formula (15) and (16). 

[0096] 

Precedence vehicle; Rtw=Txr+Txl — (15) 
Self-car; Rmw=Mxr+Mxl — (16) 

(viii) The criteria horizontal location of quiescence **** used for a 
self-lane judging self-lane judging is set to four, Txr on the right- 
hand side of a precedence vehicle, Txl on the left-hand side of a 
precedence vehicle, Mxr on the right-hand side of a self-car, and Mxl on 
the left-hand side of a self-car. In addition, a past average is used 
for the criteria horizontal location of quiescence **** used for a self- 
lane judging in order to avoid the variation in quiescence object 
detection of the radar itself. 

[0097] First, as shown in drawing 7 , the horizontal location of Tx and 
a self-car is set to Mx for the horizontal location of the precedence 
vehicle to judge, and the distance (side distance) from a precedence 
vehicle and a self-car to the criteria horizontal location (Twl, Twr, 
Mwl, Mwr) of quiescence **** is found using following formula (17) - 
(20). 
[0098] 

Left-hand side of a precedence vehicle; Twl=Txl~Tx — (17) 
Right-hand side of a precedence vehicle; Twr=Txr-Tx — (18) 
Left-hand side of a self-car; Mwl=Mxl-Mx — (19) 
Right-hand side of a self-car; Mwr=Mxr-Mx — (20) 

And when the precedence vehicle and the self-car are running the same 
lane in the ideal condition, since Twl=Mwl and Twr=Mwr are materialized, 
a self-lane judging that a precedence vehicle is on a self-lane is 



performed. And the self-lane flag which shows that is set to the 
precedence vehicle judged that is running the same lane as the car which 
performed the self-lane judging, i.e., a self-car. 

[0099] For example, when it presupposes that the precedence vehicle is 
running the self-lane when the following type (21) is materialized and 
the condition continues beyond a predetermined period, finally it is 
judged that it is a self-lane. 

| Twl-Mwl|+|Twr-Mwr|>= predetermined value — (21) 

However, in fact, when a quiescence object does not exist in right and 
left, another car may exist in an adjoining lane, a beam may not reach a 
quiescence object, and the criteria horizontal location (Twl, Twr, Mwl, 
Mwr) of all four quiescence **** may be unable to be calculated. 
[0100] In such a case, the following ** performs an auxiliary operation, 
for example. 

** When the left-hand side quiescence objects are recognized to be also 

a precedence vehicle and a self-car (Twl, Mwl) 

A self-lane judging is performed on the basis of left-hand side. 

** When the right-hand side quiescence objects are recognized to be also 

a precedence vehicle and a self-car (Twr, Mwr) 

A self-lane judging is performed on the basis of right-hand side. 
[0101] ** When the right-hand side quiescence object of a precedence 
vehicle and the left-hand side quiescence object of a self-car are 
recognized (Twr, Mwl) 

Since a value more nearly insufficient than a known value can be 
presumed when the width of street Rwt and Rwm is calculating by the past 
processing (the difference which lengthened Twr and Mwl from the width 
of street is searched for), a self-lane judging is possible. 
[0102] ** When the left-hand side quiescence object of a precedence 
vehicle and the right-hand side quiescence object of a self-car are 
recognized (Twl, Mwr) 

Since a value more nearly insufficient than a known value can be 
presumed like the aforementioned ** when the width of street Rwt and Rwm 
is calculating by the past processing, a self-lane judging is possible. 
[0103] ** When any one of four values is recognized. 

If Twr of a precedence vehicle and Twl are recognized, it is possible to 
amend the presumed transit curve calculated using the steering sensor, 
the yaw rate sensor, etc. using this recognized value. Thereby, a more 
accurate self-lane judging than before is possible. 

[0104] (ix) Since there may be two or more precedence vehicles which had 
the self-lane flag set with the precedence vehicle set above (viii), the 
nearest thing of distance is set as a true precedence vehicle here among 



the precedence vehicle groups which had the self-lane flag set. 
[0105] d) Next, explain the precedence vehicle selection processing of 
said step 230 performed based on said principle based on the flow chart 
of drawing 8 . At step 500 of drawing 8 , the information on the 
location of present quiescence **** SOn is come to hand and memorized 
from the result of the quiescence object judging using laser equipment 2. 
[0106] At continuing step 510, the location of current quiescence **** 
is presumed using said formula (12) - (14) etc. based on the data of the 
past quiescence ****. That is, it asks for the location of presumed 
quiescence **** SOp. Presumed quiescence **** TsSOp of the side of a 
precedence vehicle and presumed quiescence **** MsSOp of the side of a 
self-car are contained in this presumed quiescence **** SOp. 
[0107] At continuing step 520, presumed quiescence **** MsSOp in the 
side of a self-car is chosen from the data of presumed quiescence **** 
SOp. At continuing step 530, the grouping of presumed quiescence **** 
MsSOp of the selected self-car is performed, and it classifies into 
right and left. 

[0108] At continuing step 540, the criteria horizontal locations Mwr and 
Mwl of presumed quiescence **** in right and left of a self-car are 
computed using the data of presumed quiescence **** MsSOp of the self- 
car which carried out grouping. Next, quiescence **** TsSOn of the side 
of a precedence vehicle is chosen from the data of current quiescence 
**** SOn at step 550. 

[0109] At continuing step 560, presumed quiescence **** TsSOp of the 
side of a precedence vehicle is chosen from presumed quiescence **** SOp 
presumed with the data of the past quiescence **** at said step 510. At 
continuing step 570, in a precedence vehicle, the grouping of current 
selected quiescence **** TsSOn and presumed quiescence **** TsSOp is 
performed, and it classifies into right and left. 

[0110] At continuing step 580, the criteria horizontal locations Twr and 
Twl of quiescence **** of right and left of a precedence vehicle are 
computed using quiescence **** TsSOn of the current precedence vehicle 
which carried out grouping, and presumed quiescence **** TsSOp. Next, 
the width of street Rtw and Rmw is computed at step 590 using said 
formula (15) and (16). 

[0111] At continuing step 600, the self-lane judging of whether to be in 
a self-lane is performed to all precedence vehicles. Said formula (17) - 
(20) is specifically used. The distance from a precedence vehicle to the 
criteria horizontal location (Twl, Twr) of quiescence **** of the side 
(right and left) (side distance), When the side distance from a self-car 
to the criteria horizontal location (Mwl, Mwr) of quiescence **** of the 



side (right and left) is found, for example, the condition that the side 
distance of a precedence vehicle and the side distance of a self-car of 
the same side are predetermined within the limits carries out 
predetermined period continuation, it judges with a precedence vehicle 
being on a self-lane. 

[0112] At continuing step 610, it judges whether the self-lane judging 
was completed to all the precedence vehicles that wish to judge. Here, 
if affirmative judgment is carried out, it will progress to step 620, 
and if negative judgment is carried out on the other hand, it will 
return to said step 550. At step 620, it considers that the car which is 
in the nearest distance among the precedence vehicles which performed 
the self-lane judging is a true precedence vehicle at the time of 
performing car follow-up control etc., a precedence vehicle flag is set, 
and this processing is once ended. 

[0113] Thereby, the precedence vehicle which should be followed can be 
recognized certainly. 

e) Do the following effectiveness so from the configuration mentioned 
above in this example. 

** In this example, a precedence vehicle and a self-car, and quiescence 
**** of the side can grasp correctly whether it is respectively 
separated only from which by using the data of the location of 
quiescence **** of not only the data of the location of the present 
quiescence **** but the past. 

[0114] Although it cannot recognize by the radar arranged ahead of a car, 
especially the location of quiescence **** of the side of a self-car can 
presume the location of the present quiescence ****, if the data of the 
location of the past quiescence **** are used. For example, as shown in 
drawing 9 (a), in order to use only the present data, with the 
conventional technique, there is a possibility of incorrect-recognizing 
it as the distance of a self-car and the quiescence object of the side 
being W2, but in this example, since the past data are also considered 
and taken into consideration, it can be correctly recognized as it being 
Wl with a distance of a self-car and a quiescence object smaller than it. 
The same thing can recognize the distance of a self-car and a quiescence 
object certainly, even if it can say also when the width of street is 
changing and the width of street changes, as shown in drawing 9 (b). 
[0115] Therefore, based on recognition of the exact distance, by 
performing a self-lane judging, a more exact self-lane judging can be 
performed and a precedence vehicle can be certainly caught compared with 
the former. 

** By this example, since the data of quiescence **** of the both sides 
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of a car (or one side) are used, even when there is no reflector in a 
road, the distance of a car and a road-side object can be recognized 
correctly, and a self-lane judging can be performed with a sufficient 
precision again. 

[0116] ** the advantage that an operation is mitigated since all road 
configurations are not calculated using a reflector but a self-lane 
judging is further performed using the information on the location of 
quiescence **** of the side of a precedence vehicle and a self-car — 
although — be. 

** Moreover, by this example, since the data of quiescence **** of the 
both sides of a car (or one side) are used, even when the engine 
performance of a radar is not enough, a self-lane judging can be ensured. 
[0117] ** Although a beam is interrupted depending on the physical 
relationship of a car and recognition of a quiescence object moreover 
may not be able to be performed, in this example, the location of the 
present quiescence **** can be presumed the data of quiescence **** 
recognized in the past, and by using self- (obtained from yaw rate 
sensor) vehicle angular velocity if needed further. 
[0118] ** Temporarily, when data with the sufficient location of 
quiescence **** are not obtained, the self-lane judging superior to 
conventionally can be performed again by amending the presumed transit 
way obtained using a conventional steering sensor and a conventional yaw 
rate sensor in the possible range. That is, the presumed transit way . 
(presumed lane) obtained for example, using the conventional steering 
sensor can be amended on a more exact presumed transit way by taking 
into consideration the side distance of a precedence vehicle and 
quiescence ****. 

[0119] For example, although drawing 10 shows the case (broken line) 
where the presumed transit way obtained using the steering sensor is a 
straight line, the curved presumed transit way (continuous line) near 
the curve (alternate long and short dash line) of an actual road can be 
obtained by taking into consideration the distance of a precedence 
vehicle and the road-side section of that side at this time. 
[0120] In addition, unless it deviates from the technical range of this 
invention, without limiting this invention to said example in any way, 
it cannot be overemphasized that it can carry out in various modes. 
(1) For example, although said example described perimeter situation 
detection equipment, the record medium which has memorized a means to 
perform control by this equipment is also the range of this invention. 
[0121] For example, as a record medium, various kinds of record media, 
such as an electronic control constituted as a microcomputer, a 



microchip, a floppy disk, a hard disk, and an optical disk, are 
mentioned. That is, if means, such as a program which can perform 
control of the perimeter situation detection equipment mentioned above, 
are memorized, there will be especially no limitation. 
[0122] (2) Although both data of presumed quiescence **** obtained from 
the data of quiescence **** with which the present was chosen as 
detection of the criteria horizontal location of the quiescence object 
of the side of a precedence vehicle, and the past data were used in said 
example, only one of data may be used. In this case, although precision 
falls, there is an advantage that an operation is mitigable. 
[0123] (3) Although the quiescence object is detected with a sufficient 
precision by setting up two or more frequency shift amounts in a FMCW 
radar installation in said example, various kinds of quiescence object 
judgings, such as the approach of judging to be a quiescence object, 
when a target approaches with the same speed as the self-vehicle speed 
in addition to it, are employable. 

[0124] (4) although the FMCW radar installation was used in said example 
— other than this — being also alike — if it is distance with a 
precedence vehicle, and equipment in which a quiescence object judging 
is possible, various kinds of radar installations can be used. For 
example, an electric-wave-type radar is also usable. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l] It is a block diagram showing the whole radar installation 
configuration of this example. 

[Drawing 2] It is a graph showing change of the frequency of a sending 
signal. 



[Drawing 3] It is an explanatory view showing the data stored in RAM. 
[Drawing 4] It is a flow chart showing obstruction detection processing. 
[Drawing 5] It is the flow chart which shows quiescence object judging 
processing of an example. 

[Drawing 6] It is the explanatory view showing the condition of 
quiescence ****. 

[Drawing 7] It is the explanatory view showing the calculation approach 
of the side distance of a car and quiescence ****. 
[Drawing 8] It is the flow chart which shows precedence vehicle 
selection processing of an example. 

[Drawing 9] The example **** effectiveness is shown and the explanatory 
view showing the relation of side distance [ in / in (a) / a curve way ] 
and (b) are the explanatory views showing the relation of side distance 
when the width of street changes. 

[Drawing 10] It is the explanatory view showing the amendment approach 
of a presumed transit way. 
[Description of Notations] 

2 — Radar installation 10 — Transceiver section 
12 — Transmitter 12a — Modulator 

12b — Voltage controlled oscillator 12c, 12d — Power distribution unit 

12e — Transmitting antenna 14 16 — Receiver 

14a, 16a — Receiving antenna 14b, 16b — Mixer 

14c, 16c — Preamp 14d, 16d — Low pass filter 

14e, 16e — Postposing amplifier 20 — Signal-processing section 

22 — Triangular wave generator 24a, 24b — A/D converter 

26 — Microcomputer 28 — Processing unit 
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[Drawing 5] 
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[Drawing 8] 
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[Drawing 10] 
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